Appendix D: Vendor Supplied Specifications
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23AV Series Linear Acttators Lo INUTOMATION

* NEMA 23 (57.15mm Square)

ﬂ  Anti-Backlash and Self-Compensating Nut Option
@ * Nuts and Bushings can be Mounted on Either
= Front or Back of Motor
5 « Zero Backlash Operation
L * Long life, Predictable Operation
* No Axial or Radial Play
% Anaheim Automation 23AV leadscrew step motors are the most versatile linear positioning
- motors on the market. They are available in thru-screw and fixed screw versions with a variety
o of drive nut and support bushing options. The 23AV motors are robust and can be easily
5 configured to solve the most difficult application problems. Integration of a leadscrew with a
‘,ﬁ motor saves space by eliminating components and reduces cost. While many standard con-
[a)

figurations are available, custom modifications for OEM customers are available.

23AV 1 02 AX 06 = AB
T __ T T

EXAMPLE:

23AV104AX12-SB = NEMA 17 Frame, 1 Stack, 2.0A Motor,
0.050” screw pitch resolution, 12” screw length, Standard Nut
on the front of the motor along with a Bushing on the rear.

Note: See Accessories on our website for information on optional
encoder and/or connector adders

0

Iéé] Motor Lead Screw Lead Screw Front Rea

=S Winding Pitch (in) Length “L” Attachment Atta e

% 02 | 1.0A A | 0.050" (in) A | Anti-Backiash B Bushing
— 04 | 2.0A B | 0.100" ’ Nut c Cover Only
EE 06 | 3.0A D | 0250 S | Standard Nut E | Encoder Ready
i E 0.500” N No Extension
o

—

2

m

MOTOR TYPES

23 AV ) 23 AV 23 AV
Anti-Backlash Standard Nut Centering Bushing

L010782
[910 East Orangefair Ln. Anaheim, CA 92801 Tel. (714) 992-6990 Fax. (714) 992-0471 www.anaheimautomation.com]




Series  Series RMS

Series

Series

Rotor

ANAHEIM
UTOMATION

Motor

N'\ﬂ(rjr?t;aelr Voltage Current Resistance PE)\;/Vv;e ' Inductance Inertia oNfquggsg Weight Le(?n%th
V) (A) (ohms) ((alg)) (oz/sec) (02)
23AV102 5.0 1.0 5.00 5.0 15.7 1.7x10°% 4 18.3 1.81
(‘£ 23AV104 2.8 2.0 1.40 5.6 4.1 1.7x10°% 4 18.3 181
9 23AV106 1.8 3.0 0.60 5.4 15 1.7x10°% 4 18.3 1.81
3
g
O Swew TI Foce DTS TLISED Mcosiep  Accuacy
o (in) ([9) (in) () (in/in)
n A 0.050 165 150 0.00025 .98x10° 0.0004
B 0.100 165 128 0.00050 1.95x10° 0.0004
D 0.250 165 76 0.00125 4.88x10*® 0.0004
E 0.500 165 45 0.00250 9.77x10° 0.0004

Anaheim Automation welcomes the opportunity to customize 23AV motors for our OEM
customers to better meet application requirements or supply a drop-in solution. Here
are just a few options we have had experience with:

e Custom Motor Windings * Alternate Screw Leads

* Alternate Lead Configurations - 6 lead, 8 lead e« Machined Screw Journals to Print
 Longer Motor Stack Lengths * Teflon Coating on Screw

» Custom Cabling and/or Connectors » Custom Drive Nut Materials or Design
* Encoder Feedback

MODIFICATIONS

23AV Encoder Option:

%
Z
O
|_
o
O

Note: See Accessories on our website for information on optional
encoder and/or connector adders

{910 East Orangefair Ln. Anaheim, CA 92801 Tel. (714) 992-6990 Fax. (714) 992-0471 Www.anaheimautomation.com}
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With Anti-Backlash

1.81

—LEADWIRES
UL1430, AWG22 . ..
12" MIN LENGTH All units are in inches

With Standard-Nut

%)
Z
Q
%)
Z
m
=
&)

®1.50 —

"B
|
\ fb?_%s ~——=11.00 Im_]———— 50
l:[mi.'

—LEADWIRES
UL1430, AWG22
12" MIN LENGTH All units are in inches

. [910 East Orangefair Ln. Anaheim, CA 92801 Tel. (714) 992-6990 Fax. (714) 992-0471 www.anaheimautomation.com}
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Switching Sequence < o
Step Black  Orange Red Yellow ﬁ
o ! + - + - T ORANGE
= 2 - + + -
= i _ . _ X om
= ] 6]
4 + - - + & -
w
>
PHASE B
23AV102 23AV104
40VDC, 1.0A, Series 40VDC, 2.0A, Series
180 I 180 I
LEAD
LEAD
150 ¥\ =0 | 150 P\ — 050
— z‘""‘-"‘ e 100
L — 250 f ‘} 5
3120 LR e 500 ——— Eno \.\_&_ ey
£ 90 z 90 /m\\\_\
= __‘--——-\‘- E
_5 &0 \___ — 60 \"‘\.
30 B, 30 —
q °
> 0 0.5 1 15 2 25 3 35 0 1 2 3 4 5 6 7
e Linear Speed (inches per second) SPEED (inches per second)
D)
O 23AV106
5
o 40VDC, 3.0A, Series
0 180
O N
= LEAD
150 —050 —
f\' “‘“k\ e 100
_120 A\ N, _gzg
] N\ =
7}
2 9%
60 [~
B et
30
0
0 1 2 3 4 5 6 7
SPEED (inches per second)

. [ 910 East Orangefair Ln. Anaheim, CA 92801 Tel. (714) 992-6990 Fax. (714) 992-0471 www.anaheimautomation.com j
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CD/74HC4067,

;
R Texas CD74HCT4067

INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS209C

February 1998 - Revised July 2003

High-Speed CMOS Logic

16-Channel Analog Multiplexer/Demultiplexer

Features
¢ Wide Analog Input Voltage Range

*« Low “ON” Resistance

¢ Fast Switching and Propagation Speeds
» “Break-Before-Make” Switching. .. ..

» Available in Both Narrow and Wide-Body Plastic
Packages

« Fanout (Over Temperature Range)

70Q (Typ)
60Q (Typ)

6ns (Typ) at 4.5V

Description

The CD74HC4067 and CD74HCT4067 devices are digitally
controlled analog switches that utilize silicon-gate CMOS
technology to achieve operating speeds similar to LSTTL,
with the low power consumption of standard CMOS
integrated circuits.

These analog multiplexers/demultiplexers control analog
voltages that may vary across the voltage supply range.
They are bidirectional switches thus allowing any analog
input to be used as an output and vice-versa. The switches
have low “on” resistance and low “off” leakages. In addition,
these devices have an enable control which when high will

disable all switches to their “off” state.
10 LSTTL Loads

15 LSTTL Loads

- Standard Outputs
- Bus Driver Outputs

Ordering Information

+ Wide Operating Temperature Range . . . -55°C to 125°C TEMP. RANGE
(0]
« Balanced Propagation Delay and Transition Times PART NUMBER (C) PACKAGE
L . D74HC4067E - 12 24 Ld PDIP
¢ Significant Power Reduction Compared to LSTTL c c40e 510125 d
Logic ICs CD74HC4067M -55t0 125 24 Ld SOIC
« HC Types CD74HC4067M96 -55 to 125 24 Ld soIC
- 2V to 6V Operation CD74HC4067SM96 -55to 125 24 Ld SSOP
- i i i . = 0, = 0,
High Noise Immunity: Ny_=30%, Niy =30% of Vec [ cpzancraosm -55 t0 125 24 Ld SOIC
at Vcc =5V
NOTE: When ordering, use the entire part number. The suffix 96
» HCT Types denotes tape and reel.

- 4.5V to 5.5V Operation
- Direct LSTTL Input Logic Compatibility,
VL= 0.8V (Max), VIH = 2V (Min)
- CMOS Input Compatibility, I} < 1pA at Vo, VoH

Pinout

CD74HC4067 (PDIP, SOIC, SSOP)
CD74HCT4067 (SOIC)

TOP VIEW
INPUT(/:(g)l!\JATMPCL)J,‘\I" 1 e 24] vee
Iz [2] 23] 1g
16 [2] 22] 1
I [4] 21] 110
I E EI l11
I3 E 1__9| l12
1 [7] 18] 115
I E 1_—7| l14
lo E 1__6| l15
S [19] 15] €
s; [ 14] s,
GND [12] 23] s3

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

Copyright © 2003, Texas Instruments Incorporated 1
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Functional Diagram

lo

10
Sp —1
SO 11
— N —
sl 4
23
S3 — |
BINARY — —
- 14 - OUTPUT CIRCUITS —
DECOSSSR — SAME AS ABOVE = 1 %%“S’\T"/ON
Sn = 5 STAGES | (WITH A:\IA_II__(;)IG INPUTS) = OUTPUT
E =4 STAGES [ 1 =
N
| 16
15
E l15
TRUTH TABLE
SELECTED
S0 S1 S2 S3 E CHANNEL
X X X X 1 None
0 0 0 0 0 0
1 0 0 0 0 1
0 1 0 0 0 2
1 1 0 0 0 3
0 0 1 0 0 4
1 0 1 0 0 5
0 1 1 0 0 6
1 1 1 0 0 7
0 0 0 1 0 8
1 0 0 1 0 9
0 1 0 1 0 10
1 1 0 1 0 11
0 0 1 1 0 12
1 0 1 1 0 13
0 1 1 1 0 14
1 1 1 1 0 15
H= High Level
L= Low Level
X=Don’t Care




D9
CD74HC4067, CD74HCT4067

Absolute Maximum Ratings Thermal Information

DC Supply Voltage, Ve Thermal Resistance (Typical) 834 (°CIW)
(Voltages Referenced to Ground) . ............... -05Vio 7V E (PDIP) Package, Note 1. ................... 67

DC Input Diode Current, Ik M (SOIC) Package, Note 2 .. ................. 46
ForV|<-05VorV,>Vec+05V.................. ... ¥20mA  gM (SSOP) Package, Note 2. ... .............. 63

DC Drain Current, Ig Maximum Junction Temperature (Plastic Package) ... ... .. 150°C
For-0.5V<Vgo<Vcc+05V........oiiis +25MAMaximum Storage Temperature Range . .. ....... -65°C to 150°C

DC Output Diode Current, lok
ForVo <-05VorVo>Vec+05V ..o +20mA

DC Output Source or Sink Current per Output Pin, Ig
ForVo>-05VorVo<Vec+05V ..o, +25mA

DC VccorGround Current, Icc . oo oo oo +50mA

Operating Conditions

Temperature RaNge, Tp « ..o ovvveeveeenn. .. -55°C to 125°C
Supply Voltage Range, Vcc
HCTypes ... .. 2V to 6V
HCT TYPES . .. e 4.5V to 5.5V
DC Input or Output Voltage, V|, Vo ... ..o oot 0V to Vce
Input Rise and Fall Time
2V 1000ns (Max)
A5V, 500ns (Max)
BV 400ns (Max)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:

1. The package thermal impedance is calculated in accordance with JESD 51-3.
2. The package thermal impedance is calculated in accordance with JESD 51-7.

DC Electrical Specifications

CONTEI)EI'SFTONS 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | Vi (V) | Vis(V) |Vee (V) | MIN | TYP | MAX | MIN MAX MIN MAX |UNITS
HC TYPES
High Level Input ViH - - 2 15 - - 15 - 15 - \
Volage 45 |[315] - - | 315 - 3.15 - v
6 4.2 - - 4.2 - 4.2 - \Y
Low Level Input ViL - - 2 - - 0.5 - 0.5 - 0.5 \
Voliage 45 - B B 1.35 - 135 | Vv
6 - - 1.8 - 1.8 - 1.8 \Y
Maximum “ON” RoN Vecor | Vecor | 45 - 70 | 160 - 200 - 240 Q
Eeiiﬁr}fe GND | GND ™5 - [ 6o [1a0 ]| - 175 : 20 [ @
Veeto | Ve to 45 - 90 | 180 - 225 - 270 Q
GND GND 6 - 80 | 160 - 200 - 240 Q
Maximum “ON” ARON , - 45 - 10 - - - - - Q
e e =11 | 1 | [°
Switch “Off” Leakage liz E=Vcc| Vecor 6 - - +0.8 - +8 - +8 HA
Current GND
16 Channels
Logic Input Leakage Iy Ve or - 6 - - +0.1 - +1 - +1 pA
Current GND
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CD74HC4067, CD74HCT4067

DC Electrical Specifications (Continued)

TEST
CONDITIONS 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) | Vis(V) |Vcc (V)| MIN | TYP | MAX MIN MAX MIN MAX | UNITS
Quiescent Device Icc Ve or - 6 - - 8 - 80 - 160 HA
Current GND
lo = 0mA
HCT TYPES
High Level Input ViH - - 45 2 - - 2 - 2 - \Y
Voltage
Low Level Input VL - - 4.5 - - 0.8 - 0.8 - 0.8 \%
Voltage
Maximum “ON” Ron Vccor | Vecor 45 - 70 160 - 200 - 240 Q
Resistance GND GND
lo=1mA
Vceto | Vecto 4.5 - 90 180 - 225 - 270 Q
GND GND
Maximum “ON” ARON B} - 45 - 10 - - - - - Q
Resistance Between
Any Two Switches
Switch “Off” Leakage liz E=Vce| Vecor 6 - - +0.8 - +8 - +8 HA
Current GND
16 Channels
Logic Input Leakage Iy Vcc or - 6 - - +0.1 - +1 - +1 HA
Current GND
(Note 3)
Quiescent Device Icc Ve or - 6 - - 8 - 80 - 160 HA
Current GND
Additional Quiescent Alcc Vce - - - 100 | 360 - 450 - 490 MA
Device Current Per (Note 4) -2.1
Input Pin: 1 Unit Load
NOTES:
3. Any voltage between Vc and GND.
4. For dual-supply systems theoretical worst case (V| = 2.4V, V¢ = 5.5V) specification is 1.8mA.
HCT Input Loading Table
INPUT UNIT LOAD
Sp - S3 0.5
E 0.3
NOTE: Unit Load is Alcc limit specified in DC Electrical Specifica-
tions table, e.g., 360pA max at 25°C.
Switching Specifications Input t,, t; = 6ns
259 -40°C TO 85°C |-55°C TO 125°
TEST Vee 5°C 0”C TO 85°C |-55°C TO 125"C
PARAMETER SYMBOL | CONDITIONS| (V) | MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
HC TYPES
Propagation Delay Time tPLH: tPHL CL = 50pF 2 - - 75 - 95 - 110 ns
Switch In to Out
wieh fnfo Hu a5 | - - [ 5 - 19 - 22 ns
6 - - 13 - 16 - 19 ns
CL = 15pF 5 - 6 - - - - - ns
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Switching Specifications Input t,, t = 6ns (Continued)

TEST Vee 25°C -40°C TO 85°C |-55°C TO 125°C
PARAMETER SYMBOL | CONDITIONS| (V) | MIN | TYP | MAX MIN MAX MIN MAX | UNITS

Switch Turn On tpzH: tPzL C_ = 50pF 2 - - 275 - 345 - 415 ns

E to Out 45 R R 55 - 69 - 83 ns

6 - - 47 - 59 - 71 ns

C_ = 15pF 5 - 23 - - - - - ns

Switch Turn On tpzH: tpzL CL = 50pF 2 - - 300 - 375 - 450 ns

Snto Out 45 | - | - [ o0 - 75 - 90 ns

6 - - 51 - 64 - 76 ns

CL = 15pF 5 - 25 - - - - - ns

Switch Turn Off tpHz, tPLZ C| = 50pF 2 - - 275 - 345 - 415 ns

EtoOut 45| - | - | s - 69 - 83 ns

6 - - a7 - 59 - 71 ns

CL = 15pF 5 - 23 - - - - - ns

Switch Turn Off tpHZ, tPLZ C_ = 50pF 2 - - 290 - 365 - 435 ns

Snto Out 45 | - | - | s - 73 - 87 ns

6 - - 49 - 62 - 74 ns

C_ = 50pF 5 - 21 - - - - - ns

Input (Control) Capacitance C - - - - 10 - 10 - 10 pF

Power Dissipation Capacitance Cpp - 5 - 93 - - - - - pF

(Notes 5, 6)
HCT TYPES

Propagation Delay Time tpLH, tPHL C_ = 50pF 4.5 - - 15 - 19 - 22 ns

Switch In to Out C_ = 150F 5 i 6 i i i i i s

Switch Turn On tpzH, tPzL C_ = 50pF 4.5 - - 60 - 75 - 90 ns

Eto Out co=1spF | 5 | - [ 25 - - - - - ns

Switch Turn On tpzH, tPzL C_ = 50pF 45 - - 60 - 75 - 90 ns

Snto Out cL=15pF | 5 | - [ 25 [ - - - - - ns

Switch Turn Off tpHz, tPLZ C_ = 50pF 45 - - 55 - 69 - 83 ns

E to Out cL=15pF | 5 | - [ 23 [ - - - - - ns

Switch Turn Off tpHz: tPLZ CL = 50pF 4.5 - - 58 - 73 - 87 ns

Snto Out co=1spF | 5 | - [22a | - - - - - ns

Input (Control) Capacitance C - - - - 10 - 10 - 10 pF

Power Dissipation Capacitance CpD - 5 - 96 - - - - - pF

(Notes 5, 6)

NOTES:

5. Cpp is used to determine the dynamic power consumption, per package.

6. Pp=Cpp VC02 fi+ 2 (C_+Cg) VCC2 fo where f; = input frequency, fy = output frequency, C| = output load capacitance, Cg = switch
capacitance, Vg = supply voltage.
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Analog Channel Specifications T, =25°C

PARAMETER TEST CONDITIONS Vee (V) HC/HCT UNITS
Switch Frequency Response Bandwidth at -3dB (Figure 2) Figure 4, Notes 7, 8 4.5 89 MHz
Sine Wave Distortion Figure 5 45 0.051 %
Feedthrough Noise Figure 6, Notes 8, 9 4.5 TBE mV
E to Switch
Feedthrough Noise TBE mV
S to Switch
Switch “OFF” Signal Feedthrough (Figure 3) Figure 7 4.5 -75 dB
Switch Input Capacitance, Cg - 5 pF
Common Capacitance, Ccom - 50 pF
NOTES:
7. Adjust input level for 0dBm at output, f = 1IMHz.
8. V|g is centered at Vcc/2.
9. Adjust input for 0dBm at V|s.
Typical Performance Curves
140 0
Ta = 25°C, GND = 0V L N
120 )

g -2

z 100 3

24 —~

- D 4

Yy 80 / =

P4 ] -5 —
- 2

% N 5 6

E 40 Vce =4.5V -7

Z

° BT vee=4sv

9 | RL=50Q
Tp = 25°C
0 -10 IR
0o 1 2 3 4 5 6 7 8 9 10 104 10° 108 107 108

INPUT SIGNAL VOLTAGE, Vg (V)

FIGURE 1. TYPICAL “ON" RESISTANCE vs INPUT SIGNAL
VOLTAGE

FREQUENCY, f (Hz)
FIGURE 2. TYPICAL SWITCH FREQUENCY RESPONSE

0 T T T TITIIm

VCC =4.5V

R, =50Q
Tp = 25°C

i

SWITCH-OFF SIGNAL FEEDTHROUGH (dB)

108

107 108

FREQUENCY, f (Hz)

FIGURE 3.

TYPICAL SWITCH-OFF SIGNAL FEEDTHROUGH vs FREQUENCY
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Analog Test Circuits

Vee Vee
0 | SINE 10pF l v,
AuF Vos WAVE SWITCH os
Vis —6— SV\(/;IJ\ICH * l Vis—E— on * I
L 50Q 7 10pF J__ 10kQ 71 50pF
= | ) = | DISTORTION
METER
— METER Vcel2 =
Vcc/z CC
J_— fig = 1kHz TO 10kHz J‘:

FIGURE 4. FREQUENCY RESPONSE TEST CIRCUIT FIGURE 5. SINE WAVE DISTORTION TEST CIRCUIT

fis = IMHz SINEWAVE
=50Q

Vee Vee R
C=10pF

Ve =V

600Q

_E/W—

SWITCH
ALTERNATING
ON AND OFF

ty, tf< 6ns

0.14F
K switcH]
vis — OFF

fCONT = 1MHz

50% DUTY
CYCLE

dB
METER

L

FIGURE 7. SWITCH OFF SIGNAL FEEDTHROUGH TEST
CIRCUIT

FIGURE 6. CONTROL-TO-SWITCH FEEDTHROUGH NOISE
TEST CIRCUIT

Test Circuits and Waveforms

t,=6ns —= |<— —>| |<— t; = 6ns t, = 6ns —= |<— ——| |<— tf = 6ns
90% Vee 2.7V v
INPUT 50% INPUT 1.3V
F10% GND 03V A GND

tTHL - tTHL -
= m
INVERTING INVERTING .

OUTPUT OUTPUT

—|tpy [ —=

—=|tpH | —

FIGURE 9. HCT TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC

FIGURE 8. HC TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
CD74HC4067DB PREVIEW SSOP DB 24 60 TBD Call Tl Call Tl
CD74HC4067E ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD74HC4067EE4 ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD74HC4067M ACTIVE SOIC DW 24 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD74HC4067M96 ACTIVE SOIC DW 24 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD74HC4067M96E4 ACTIVE SOIC DW 24 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD74HC4067M96G4 ACTIVE SOIC DW 24 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD74HC4067ME4 ACTIVE SOIC DW 24 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD74HC4067MG4 ACTIVE SoIC DW 24 25 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD74HC4067SM PREVIEW SSOP DB 24 60 Green (RoHS & CU NIPD Level-1-260C-UNLIM
no Sb/Br)
CD74HC4067SM96 ACTIVE SSOP DB 24 2000 Green (RoHS & CU NIPD Level-1-260C-UNLIM
no Sh/Br)
CD74HC4067SM96E4 ACTIVE SSOP DB 24 2000 Green (RoOHS & CU NIPD Level-1-260C-UNLIM
no Sh/Br)
CD74HC4067SM96G4 ACTIVE SSOP DB 24 2000 Green (RoOHS & CU NIPD Level-1-260C-UNLIM
no Sh/Br)
CD74HCT4067M ACTIVE SOIC DW 24 25 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD74HCT4067ME4 ACTIVE SOIC DW 24 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD74HCT4067MG4 ACTIVE SOIC DW 24 25 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbh/Br)

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

®) MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder

Addendum-Page 1
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temperature.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on

incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD74HCT4067 :
o Automotive: CD74HCT4067-Q1

NOTE: Qualified Version Definitions:
o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 2
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XD Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O 07—— Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)
CD74HC4067M96 SoIC DW 24 2000 330.0 24.4 10.75 15.7 2.7 12.0 | 24.0 Q1
CD74HC4067SM96 SSOP DB 24 2000 330.0 16.4 8.2 8.8 25 12.0 | 16.0 Q1

Pack Materials-Page 1
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{’?TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 11-Mar-2008

TAPE AND REEL BOX DIMENSIONS

At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e a
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD74HC4067M96 SoIC DW 24 2000 346.0 346.0 41.0
CD74HC4067SM96 SSOP DB 24 2000 346.0 346.0 33.0

Pack Materials-Page 2
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MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

AR A A {

AEELLEELERIN

o
)
a

o

> — 5

©

Gage Plane

I \
}

v L \ I i Seatlng Plane

E

— 2,00 MAX 0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30
4040065 /E 12/01
NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150

{’? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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MECHANICAL DATA

MPDI006B — SEPTEMBER 2001 — REVISED APRIL 2002

N (R—PDIP-T24) PLASTIC DUAL-IN-LINE

1.222 (31,04) MAX

24 13
L N P P P I P P e e e

T

) 0.360 (9,14) MAX

S s s s s s s s s s s

. J L 12
0.070 (1,78) MAX

0.200 (5,08) MAX —

0.020 (0,51) MIN —— 0.425 (10,80) MAX l‘*

-y Seating Plane

0.125 (3,18) MIN

L_.Lo.loo 254 \4/
0-15'
0.021 (0,53) "
0.010 (0,25) NOM

0.015 (0,38) (2 0.010 (0,25)® |

4040051-3/D 09/01

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-010

{’} TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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MECHANICAL DATA
DW (R—PDS0-G24) PLASTIC SMALL—OUTLINE PACKAGE
0.614 (15,60)
¥ N (1) B
24 13
dondagAAARAT I
§ o385 ()
0.299 (7,60)
0.291 (7,40)
fbbobtobtono
1
Pin 1 J Lm JL“”
index Area B oowo 025 ) W]
| \
4 ) N
0.104 (2,65) Max 885
0008 1 /}\\
f /
Gouge P\one—{ — —‘ —F— Seating Plane
0.010 (0,25) N
0.050 (1,27)
0.016 (0,40)
4040000-5/F 06/2004

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do nat include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MS—013 variation AD.

{'f TEXAS
INSTRUMENTS
www.ti.com
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MECHANICAL DATA

MPDI008 — OCTOBER 1994

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
24 PIN SHOWN

A

24 13
O P P P P

) 0.560 (14,22)

0.520 (13,21)

S\ i S R e e e g e e wy s my  wy e

1 12
0.060 (1,52) TYP

0.200 (5,08) MAX

0.610 (15,49)
0.020 (0,51) MIN —I 0.590 (14 99)
l Seating Plane
- v
0.100 (2.54) 0.125 (3,18) MIN 0°—15°
0.021 (0,53) >
==/ 0.010 (0,25
0.015 (0,38) | $| ( ) @| 0.010 (0,25) NOM
PINS **
24 28 32 40 48 52
DIM
A MAX 1.270 1.450 1.650 2.090 2.450 2.650
(32,26) | (36,83) | (41,91) | (53,09) | (62,23) | (67,31)
A MIN 1.230 1.410 1.610 2.040 2.390 2.590
(31,24) | (35,81) | (40,89) | (51,82) | (60,71) | (65,79)
4040053/B 04/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Falls within JEDEC MS-011

Falls within JEDEC MS-015 (32 pin only)

OCOow

{‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by Tl regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of Tl.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Bmp Audio www.1i.com/audid

Data Converters HBataconverfer.fi.com Automotive vww Ti.com/automofiv

DSP Bsp-i-con Broadband [vww T.com/broadband

Clocks and Timers [vww ti-.com/clocky Digital Control www i-com/digitalcontrol

Interface nterface.fi.com] Medical vww Ti.com/medical

Logic [oaicticoni Military yww i-com/military

Power Mgmt powerfi.com Optical Networking fvww.Ti.com/opficalnetworl

Microcontrollers icrocontroller.t.com Security vww Ti.com/securi

RFID vww Ti-rfid.com Telephony www.1i.com/telephony

RF/IF and ZigBee® Solutions [www.ti.com/Ipr Video & Imaging vww Ti.com/vided
Wireless ww_TI.com/wirelesg

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated


http://amplifier.ti.com
http://www.ti.com/audio
http://dataconverter.ti.com
http://www.ti.com/automotive
http://dsp.ti.com
http://www.ti.com/broadband
http://www.ti.com/clocks
http://www.ti.com/digitalcontrol
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/military
http://power.ti.com
http://www.ti.com/opticalnetwork
http://microcontroller.ti.com
http://www.ti.com/security
http://www.ti-rfid.com
http://www.ti.com/telephony
http://www.ti.com/lprf
http://www.ti.com/video
http://www.ti.com/wireless
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ANALOG
DEVICES

LC2MOS Single Supply,
12-Bit 600 kSPS ADC

AD7892

FEATURES
Fast 12-Bit ADC with 1.47 ps Conversion Time
600 kSPS Throughput Rate (AD7892-3)
500 kSPS Throughput Rate (AD7892-1, AD7892-2)
Single Supply Operation
On-Chip Track/Hold Amplifier
Selection of Input Ranges:
+10 V or £5 V for AD7892-1
0V to +2.5 V for AD7892-2
+2.5V for AD7892-3
High Speed Serial and Parallel Interface
Low Power, 60 mW typ
Overvoltage Protection on Analog Inputs (AD7892-1
and AD7892-3)

GENERAL DESCRIPTION

The AD7892 is a high speed, low power, 12-bit A/D converter
that operates from a single +5 V supply. The part contains a
1.47 us successive approximation ADC, an on-chip track/hold
amplifier, an internal +2.5 V reference and on-chip versatile
interface structures that allow both serial and parallel connec-
tion to a microprocessor. The part accepts an analog input range
of £10 Vor £5V (AD7892-1), 0 V to +2.5 V (AD7892-2) and
+2.5V (AD7892-3). Overvoltage protection on the analog inputs
for the AD7892-1 and AD7892-3 allows the input voltage to go
to £17 V or £7 V respectively without damaging the ports.

The AD7892 offers a choice of two data output formats: a
single, parallel, 12-bit word or serial data. Fast bus access times
and standard control inputs ensure easy parallel interface to
microprocessors and digital signal processors. A high speed
serial interface allows direct connection to the serial ports of
microcontrollers and digital signal processors.

In addition to the traditional dc accuracy specifications such as
linearity, full-scale and offset errors, the part is also specified for
dynamic performance parameters including harmonic distortion
and signal-to-noise ratio.

REV. C

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use, nor for any infringements of patents or other rights of third parties
which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of Analog Devices.

FUNCTIONAL BLOCK DIAGRAM

REF OUT/REF IN Voo
O N
7
2kQ
2.5V AD7892 MODE
REFERENCE
[ DBO
- ) 1
DB2
+ DB3/RFS
112\-:(!; DB4/SCLK
Vint 8: SIGNAL ggf{sfg"’rvA
Yz ScAe DB11/LOW

TRACK/HOLD L

CONTROL LOGIC

CLOCK

AGND DGND STANDBY

The AD7892 is fabricated in Analog Devices’ Linear Compat-
ible CMOS (LC2MOS) process, a mixed technology process
that combines precision bipolar circuits with low power CMOS

logic. It is available in a 24-lead, 0.3" wide, plastic or hermetic
DIP or in a 24-lead SOIC.

PRODUCT HIGHLIGHTS

1. The AD7892-3 features a conversion time of 1.47 us and a
track/hold acquisition time of 200 ns. This allows a through-
put rate for the part up to 600 kSPS. The AD7892-1 and
AD7892-2 operate with throughput rates of 500 kSPS.

2. The AD7892 operates from a single +5 V supply and con-
sumes 60 mW typ making it ideal for low power and portable
applications.

3. The part offers a high speed, flexible interface arrangement
with parallel and serial interfaces for easy connection to
microprocessors, microcontrollers and digital signal
processors.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781/329-4700 World Wide Web Site: http://www.analog.com
Fax: 781/326-8703 © Analog Devices, Inc., 2000
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(Vop=+5V = 5%, AGND = DGND = 0 V, REF IN = +2.5 V. All specifications Tyy to Tyax

unless otherwise noted.)

Parameter A Versions! | B Versions | S Version? Unit Test Conditions/Comments
DYNAMIC PERFORMANCE
AD7892-1, AD7892-2 fix = 100 kHz. fsampre = 500 kSPS
Signal to (Noise + Distortion) Ratio®> | 70 70 70 dB min
Total Harmonic Distortion? -78 -78 -78 dB max typ -84 dB
Peak Harmonic or Spurious Noise® -79 -79 -79 dB max
Intermodulation Distortion® fa = 49 kHz, fb = 50 kHz
2nd Order Terms -78 -78 -78 dB max typ -84 dB
3rd Order Terms -78 -78 -78 dB max typ -84 dB
AD7892-3 fIN =100 kHz. fSAMPLE = 600 kSPS
Signal to (Noise + Distortion) Ratio®> | 70 70 dB min
Total Harmonic Distortion? -78 -78 dB max
Peak Harmonic or Spurious Noise> -79 -79 dB max
Intermodulation Distortion® fa = 49 kHz, fb = 50 kHz
2nd Order Terms -78 -78 dB max
3rd Order Terms -78 -78 dB max
DC ACCURACY
Resolution 12 12 12 Bits
Minimum Resolution for Which No
Missing Codes Are Guaranteed 12 12 Bits
Relative Accuracy’ +1.5 +1 LSB max
Differential Nonlinearity® +1 + + LSB max
AD7892-1
Positive Full-Scale Error’ +4 +4 +5 LSB max
Negative Full-Scale Error’ +4 +4 5 LSB max
Bipolar Zero Error® +3 2 +3 LSB max
AD7892-3
Positive Full-Scale Error’ +4 4 LSB max
Negative Full-Scale Error’ +4 +4 LSB max
Bipolar Zero Error® +4 +3 LSB max
AD7892-2
Positive Full-Scale Error® +5 5 +5 LSB max
Unipolar Offset Error® +4 +3 +4 LSB max
ANALOG INPUT
AD7892-1
Input Voltage Range +10 +10 +10 Volts Input Applied to Vin; with Vi, Grounded
Input Voltage Range +5 5 5 Volts Input Applied to Viy; and Vi,
Input Resistance 8 8 8 kQ min Input Applied to Vyy; with Viy; Grounded
AD7892-2
Input Voltage Range on Vi 0to +2.5 0to +2.5 0to +2.5 Volts Input Applied to Vn;
Input Current 10 10 50 nA max
Input Voltage Range on Vi, +50 +50 +50 mV max
AD7892-3
Input Voltage Range on Vi +2.5 +2.5 Volts Input Applied to Vi
Input Resistance 2 2 kQ min
REFERENCE OUTPUT/INPUT
REF IN Input Voltage Range 2.375/2.625 | 2.375/2.625 | 2.375/2.625 | Vmin/Vmax | 25V £ 5%
Input Impedance 1.6 1.6 1.6 kQ min Resistor Connected to Internal Reference Node
Input Capacitance® 10 10 10 pF max
REF OUT Output Voltage 2.5 2.5 2.5 V nom
REF OUT Error @ +25°C +10 +10 +10 mV max
Twumn to Tvax +20 +20 125 mV max
REF OUT Temperature Coefficient 25 25 25 ppm/°C typ
REF OUT Output Impedance 5.5 5.5 5.5 kQ nom
LOGIC INPUTS
Input High Voltage, Ving 2.4 2.4 2.4 V min Vpp=5V 5%
Input Low Voltage, Vinr 0.8 0.8 0.8 V max Vpp=5V+5%
Input Current, Iy +10 +10 +10 UA max Vin =0V to Vpp
Input Capacitance, Cpy* 10 10 10 pF max
-2- REV. C
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AD7892

Parameter A Versions! | B Versions| S Version? Unit Test Conditions/Comments
LOGIC OUTPUTS
Output High Voltage, Voy 4.0 4.0 4.0 V min Isource = 200 pA
Output Low Voltage, Vor. 0.4 0.4 0.4 V max Isivg = 1.6 mA
DB11-DB0
Floating-State Leakage Current +10 +10 +10 UA max
Floating-State Capacitance* pF max
Output Coding
AD7892-1 and AD7892-3 Two’s Complement
AD7892-2 Straight (Natural) Binary
CONVERSION RATE
Conversion Time 1.47 1.47 Us max AD7892-3
Track/Hold Acquisition Time? 0.2 0.2 Us max AD7892-3
Conversion Time 1.6 1.6 1.68 Us max AD7892-1 and AD7892-2
Track/Hold Acquisition Time? 0.4 0.4 0.32 Us max AD7892-1 and AD7892-2
POWER REQUIREMENTS
Vpp +5 +5 +5 V nom +5% for Specified Performance
Ipp’
Normal Operation 18 18 19 mA max
Standby Mode®
AD7892-2 250 250 UA typ
AD7892-3, AD7892-1 80 80 100 UA max typ 15 pA
Power Dissipation®
Normal Operation 90 90 95 mW max Vpp = +5 V. Typically 60 mW
Standby Mode®
AD7892-2 1.25 1.25 mW typ
AD7892-3, AD7892-1 400 400 500 UW max Vpp = +5 V. Typically 75 uW
NOTES

1Temperature ranges are as follows: A, B Versions: —40°C to +85°C; S Version: —-55°C to +125°C.
%S Version available on AD7892-1 and AD7892-2 only.

3See Terminology.

*Sample tested @ +25°C to ensure compliance.
>These normal mode and standby mode currents are achieved with resistors (in the range 10 kQ to 100 kQ) to either DGND or Vpp on Pins 8, 9, 16 and 17.
°A conversion should not be initiated on the part within 30 ps of exiting standby mode.

Specifications subject to change without notice.

ABSOLUTE MAXIMUM RATINGS*

(Ta = +25°C unless otherwise noted)

VDD to AGND
VDD to DGND
Analog Input Voltage to AGND
AD7892-1
AD7892-2
AD7892-3
Reference Input Voltage to AGND
Digital Input Voltage to DGND

.................................. 7V

Digital Output Voltage to DGND . . ..

Operating Temperature Range
Commercial (A, B Versions)
Extended (S Version)

Storage Temperature Range

REV. C

-03Vto+7V
-03Vto+7V

................................. 17V

-0.3V, Vpp

-0.3Vto VDD +03V
-0.3Vto VDD +03V
-0.3Vto VDD +03V

-40°C to +85°C
-55°C to +125°C
-65°C to +150°C

Junction Temperature ..............c.ovuuunn.. +150°C
Plastic DIP Package, Power Dissipation .......... 450 mW
0ja Thermal Impedance ..................... 105°C/W
Lead Temperature (Soldering, 10sec) ........... +260°C
Cerdip Package, Power Dissipation .............. 450 mW
0ja Thermal Impedance ...................... 70°C/W
Lead Temperature (Soldering, 10 sec) ........... +300°C
SOIC Package, Power Dissipation ............... 450 mW
0ja Thermal Impedance ...................... 75°C/W
Lead Temperature, Soldering
Vapor Phase (60sec) ...................... +215°C
Infrared (15sec) .......co v, +220°C

*Stresses above those listed under Absolute Maximum Ratings may cause perma-
nent damage to the device. This is a stress rating only; functional operation of the
device at these or any other conditions above those listed in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
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AD7892
TIMING CHARACTERISTICS" 2 (v,, = +5 v = 5%, AGND = D&ND = 0, REF IN = +25V)

AB S
Parameter Versions Version Unit Test Conditions/Comments
tcoONV 1.47 us max Conversion Time for AD7892-3
1.6 1.68 us max Conversion Time for AD7892-1, AD7892-2
tacq 200 ns min Acquisition Time for AD7892-3
400 320 ns min Acquisition Time for AD7892-1, AD7892-2
Parallel Interface
t 35 45 ns min CONVST Pulsewidth
tp 60 60 ns min EOC Pulsewidth
t3 0 0 ns min EOC Falling Edge to CS Falling Edge Setup Time
ty 0 0 ns min CS to RD Setup Time
ts 35 45 ns min Read Pulsewidth
te 35 40 ns max Data Access Time After Falling Edge of RD
t;* 5 5 ns min Bus Relinquish Time After Rising Edge of RD
30 40 ns max
tg 0 0 ns min CS to RD Hold Time
to 200 200 ns min RD to CONVST Setup Time
Serial Interface
t1o 30 35 ns min RFS Low to SCLK Falling Edge Setup Time
1 25 30 ns max RFS Low to Data Valid Delay
ti2 25 25 ns min SCLK High Pulsewidth
ti3 25 25 ns min SCLK Low Pulsewidth
t14° 5 5 ns min SCLK Rising Edge to Data Valid Hold Time
ty5° 25 30 ns max SCLK Rising Edge to Data Valid Delay
t16 20 30 ns min RFS to SCLK Falling Edge Hold Time
ty7* 0 0 ns min Bus Relinquish Time after Rising Edge of RFS
30 30 ns max
ty7at 0 0 ns min Bus Relinquish Time after Rising Edge of SCLK
30 30 ns max
NOTES

!Sample tested at +25°C to ensure compliance. All input signals are measured with tr = tf = 1 ns (10% to 90% of +5 V) and timed from a voltage level of +1.6 V.

2See Figures 2 and 3.

3Measured with the load circuit of Figure 1 and defined as the time required for an output to cross 0.8 V or 2.4 V.

*These times are derived from the measured time taken by the data outputs to change 0.5 V when loaded with the circuit of Figure 1. The measured number is then
extrapolated back to remove the effects of charging or discharging the 50 pF capacitor. This means that the times quoted in the timing characteristics are the true bus
relinquish times of the part and as such are independent of external bus loading capacitances.

5Assumes CMOS loads on the data bits. With TTL loads, more current is drawn from the data lines and the RD to CONVST time needs to be extended to 400 ns min.

Specifications subject to change without notice.

TO
OUTPUT

PIN 50pF
I

+1.6V

Figure 1. Load Circuit for Access Time and Bus Relinquish Time

CAUTION
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection. WARNING' @
Although the AD7892 features proprietary ESD protection circuitry, permanent damage may W

occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD

precautions are recommended to avoid performance degradation or loss of functionality. ESD

SENSITIVE DEVICE

—4- REV.C
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AD7892

ORDERING GUIDE

Input Sample Relative Temperature Package
Model Range Rate Accuracy Range Option’
AD7892AN-1 t5Vorzl0V 500 kSPS -40°C to +85°C N-24
AD7892BN-1 t5Vorzl0V 500 kSPS +1LSB -40°C to +85°C N-24
AD7892AR-1 t5Vorzl0oV 500 kSPS -40°C to +85°C R-24
AD7892BR-1 +t5Vorxl0V 500 kSPS +1LSB —40°C to +85°C R-24
AD78925Q-1 +5Vorxl0V 500 kSPS +1LSB -55°C to +125°C Q-24
AD7892AN-2 OVto+25V 500 kSPS -40°C to +85°C N-24
AD7892BN-2 OVto+25V 500 kSPS +1LSB —-40°C to +85°C N-24
AD7892AR-2 OVto+25V 500 kSPS -40°C to +85°C R-24
AD7892BR-2 OVto+25V 500 kSPS +1LSB —-40°C to +85°C R-24
AD7892AN-3 125V 600 kSPS —40°C to +85°C N-24
AD7892BN-3 125V 600 kSPS +1LSB —40°C to +85°C N-24
AD7892AR-3 125V 600 kSPS —40°C to +85°C R-24
AD7892BR-3 +25V 600 kSPS +1 LSB —40°C to +85°C R-24
EVAL-AD7892-2CB? Evaluation Board
EVAL-AD7892-3CB? Evaluation Board
EVAL-CONTROL BOARD? Controller Board

NOTES
N = Plastic DIP; Q = Cerdip; R = SOIC.

*These boards can be used as stand-alone evaluation boards or in conjunction with the EVAL-CONTROL BOARD for evaluation/demonstration purposes.
3This board is a complete unit allowing a PC to control and communicate with all Analog Devices’ evaluation boards ending in the CB designators.

REV. C
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PIN FUNCTION DESCRIPTION

Pin
No.

Mnemonic

Description

10

11

12

13

14
15

Vbp
STANDBY

VIN2

REF OUT/REF IN

AGND
MODE

DB11/LOW

DB10/LOW

DB9

DB8

DB7

DB6

DGND
DB5/SDATA

Positive Supply Voltage, +5 V + 5%.

Standby Input. Logic Input. With this input at a logic high, the part is in its normal operating
mode; with this input at a logic low, the part is placed in its standby or power-down mode, which
reduces power consumption to 5 mW typical.

Analog Input 2. For the AD7892-1, this input either connects to AGND or to Viy; to determine
the analog input voltage range. With Vpy, connected to AGND on the AD7892-1, the analog input
range at the Vyy; input is £10 V. With Vyy, connected to Vpy; on the AD7892-1, the analog input
range to the partis +5 V.

For the AD7892-2 and AD7892-3, this input can be left unconnected but must not be connected
to a potential other than AGND.

Analog Input 1. The analog input voltage to be converted by the AD7892 is applied to this input.
For the AD7892-1, the input voltage range is either £5 V or £10 V depending on where the Vi,
input is connected. For the AD7892-2, the voltage range on the Vyy; input is 0 V to +2.5 V with
respect to the voltage appearing at the Viy, input. For the AD7892-3, the voltage range on the Viy;
inputis +2.5 V.

Voltage Reference Output/Input. The part can be used with either its own internal reference or with
an external reference source. The on-chip +2.5 V reference is provided at this pin. When using this
internal reference as the reference source for the part, REF OUT should be decoupled to AGND
with a 0.1 uF disc ceramic capacitor. The output impedance of this reference source is typically
5.5 kQ. When using an external reference source as the reference voltage for the part, the reference
source should be connected to this pin. This overdrives the internal reference and provides the
reference source for the part. The REF IN input is buffered on-chip but must be able to sink or
source current through the resistor to the output of the on-chip reference. The nominal reference
voltage for correct operation of the AD7892 is +2.5 V.

Analog Ground. Ground reference for track/hold, comparator and DAC.

Mode. Control input which determines the interface mode for the AD7892. With this pin at a logic
low, the device is in its serial interface mode; with this pin at a logic high, the device is in its parallel
interface mode.

Data Bit 11/Test Pin. When the device is in its parallel mode, this pin is Data Bit 11 (MSB), a
three-state TTL-compatible output. When the device is in its serial mode, this is used as a test pin
which must be tied to a logic low for correct operation of the AD7892.

Data Bit 10/Test Pin. When the device is in its parallel mode, this pin is Data Bit 10, a three-state
TTL-compatible output. When the device is in its serial mode, this is used as a test pin which must
be tied to a logic low for correct operation of the AD7892.

Data Bit 9. Three-state TTL-compatible output. This output should be left unconnected when the
device is in its serial mode.

Data Bit 8. Three-state TTL-compatible output. This output should be left unconnected when the
device is in its serial mode.

Data Bit 7. Three-state TTL-compatible output. This output should be left unconnected when the
device is in its serial mode.

Data Bit 6. Three-state TTL-compatible output. This output should be left unconnected when the
device is in its serial mode.

Digital Ground. Ground reference for digital circuitry.

Data Bit 5/Serial Data. When the device is in its parallel mode, this pin is Data Bit 5, a three-state
TTL-compatible output. When the device is in its serial mode, this becomes the serial data output
line. Sixteen bits of serial data are provided with four leading zeros preceding the 12 bits of valid
data. Serial data is valid on the falling edge of SCLK for sixteen edges after RFS goes low. Output
coding is two’s complement for AD7892-1 and AD7892-3 and straight (natural) binary for
AD7892-2.
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Pin

No. Mnemonic Description

16 DB4/SCLK Data Bit 4/Serial Clock. When the device is in its parallel mode, this pin is Data Bit 4, a three-state
TTL-compatible output. When the device is in its serial mode, this becomes the serial clock pin,
SCLK. SCLK is an input and an external serial clock must be provided at this pin to obtain serial
data from the AD7892. Serial data is clocked out from the output shift register on the rising edges
of SCLK after RFS goes low.

17 DB3/RFS Data Bit 3/Receive Frame Synchronization. When the device is in its parallel mode, this pin is Data
Bit 3, a three-state T'TL-compatible output. When the device is in its serial mode, this becomes the
receive frame synchronization input with RES provided externally to obtain serial data from the
AD7892.

18 DB2 Data Bit 2. Three-state TTL-compatible output. This output should be left unconnected when the
device is in its serial mode.

19 DBl Data Bit 1. Three-state TTL-compatible output. This output should be left unconnected when the
device is in its serial mode.

20 DBoO Data Bit 0 (LSB). Three-state TTL-compatible output. Output coding is two’s complement for
AD7892-1 and AD7892-3 and straight (natural) binary for AD7892-2. This output should be left
unconnected when the device is in its serial mode.

21 RD Read. Active low logic input which is used in conjunction with CS low to enable the data outputs.

22 CS Chip Select. Active low logic input which is used in conjunction with RD to enable the data outputs.

23 EOC End-of-Conversion. Active low logic output indicating converter status. The end of conversion is
signified by a low going pulse on this line. The duration of this EOC pulse is nominally 100 ns.

24 CONVST Convert Start. Logic Input. A low-to-high transition on this input puts the track/hold into its hold

mode and starts conversion.

REV. C
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TERMINOLOGY

Signal to (Noise + Distortion) Ratio

This is the measured ratio of signal to (noise + distortion) at the
output of the A/D converter. The signal is the rms amplitude of
the fundamental. Noise is the rms sum of all nonfundamental
signals up to half the sampling frequency (fs/2), excluding dc.
The ratio is dependent upon the number of quantization levels
in the digitization process; the more levels, the smaller the quan-
tization noise. The theoretical signal to (noise + distortion)
ratio for an ideal N-bit converter with a sine wave input is given
by:

Signal to (Noise + Distortion) = (6.02 N + 1.76) dB
Thus for a 12-bit converter, this is 74 dB.

Total Harmonic Distortion

Total harmonic distortion (THD) is the ratio of the rms sum of
harmonics to the fundamental. For the AD7892, it is defined
as:

WV Vvl avSav
Vl

THD (dB) = 20 log

where I/} is the rms amplitude of the fundamental and 1, V3,
Vi, Vs and T are the rms amplitudes of the second through the
sixth harmonics.

Peak Harmonic or Spurious Noise

Peak harmonic or spurious noise is defined as the ratio of the
rms value of the next largest component in the ADC output
spectrum (up to fg/2 and excluding dc) to the rms value of the
fundamental. Normally, the value of this specification is deter-
mined by the largest harmonic in the spectrum, but for parts
where the harmonics are buried in the noise floor, it will be a
noise peak.

Intermodulation Distortion

With inputs consisting of sine waves at two frequencies, fa and
fb, any active device with nonlinearities will create distortion
products at sum and difference frequencies of mfa £ nfb where
msn =0, 1, 2,3, etc. Intermodulation terms are those for
which neither m nor » are equal to zero. For example, the sec-
ond order terms include (fa + fb) and (fa — fb), while the third
order terms include (2fa + fb), (2fa — fb), (fa + 2fb) and

(fa - 2fb).

The AD7892 is tested using two input frequencies away from
the bottom end of the input bandwidth. In this case, the second
and third order terms are of different significance. The second
order terms are usually distanced in frequency from the original
sine waves while the third order terms are usually at a frequency
close to the input frequencies. As a result, the second and third
order terms are specified separately. The calculation of the
intermodulation distortion is as per the THD specification where it
is the ratio of the rms sum of the individual distortion products to
the rms amplitude of the fundamental expressed in dBs.
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Relative Accuracy

Relative accuracy or endpoint nonlinearity is the maximum
deviation from a straight line passing through the endpoints of
the ADC transfer function.

Differential Nonlinearity
This is the difference between the measured and the ideal
1 LSB change between any two adjacent codes in the ADC.

Positive Full-Scale Error (AD7892-1)

This is the deviation of the last code transition (01 ... 110 to
01...111) from the ideal 4 Xx REF IN — 3/2 LSB (10 V range)
or 2 x REF IN - 3/2 LSB (£5 V range) after the bipolar zero
error has been adjusted out.

Positive Full-Scale Error (AD7892-2)

This is the deviation of the last code transition (11...110 to
11...111) from the ideal (REF IN — 3/2 LSB) after the unipo-
lar offset error has been adjusted out.

Positive Full-Scale Error (AD7892-3)

This is the deviation of the last code transition (01 ... 110 to
01...111) from the ideal (REF IN — 3/2 LSB) after the bipolar
zero error has been adjusted out.

Bipolar Zero Error (AD7892-1, AD7892-3)
This is the deviation of the midscale transition (all 1s to all Os)
from the ideal (AGND - 1/2 LSB).

Unipolar Offset Error (AD7892-2)
This is the deviation of the first code transition (00. .. 000 to
00...001) from the ideal (AGND + 1/2 LSB).

Negative Full-Scale Error (AD7892-1)

This is the deviation of the first code transition (10. .. 000 to
10...001) from the ideal -4 x REFIN + 1/2LSB (10 V
range) or —2 X REF IN + 1/2 LSB (£5 V range) after bipolar
zero error has been adjusted out.

Negative Full-Scale Error (AD7892-3)

This is the deviation of the first code transition (10... 000 to
10...001) from the ideal — REF IN + 1/2 LSB after bipolar
zero error has been adjusted out.

Track/Hold Acquisition Time

Track/Hold acquisition time is the time required for the output
of the track/hold amplifier to reach its final value, within £1/2 LSB,
after the end of conversion (the point at which the track/hold
returns to track mode). It also applies to situations where there
is a step input change on the input voltage applied to the Vi
input of the AD7892. It means that the user must wait for the
duration of the track/hold acquisition time after the end of con-
version or after a step input change to Vpy before starting another
conversion, to ensure that the part operates to specification.
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CIRCUIT DESCRIPTION

The AD7892 is a fast, 12-bit single supply A/D converter. It
provides the user with signal scaling, track/hold, reference, A/D
converter and versatile interface logic functions on a single chip.
The signal scaling on the AD7892-1 allows the part to handle
either £5 V or £10 V input signals while operating from a single
+5 V supply. The AD7892-2 handles a 0 V to +2.5 V analog
input range, while signal scaling on the AD7892-3 allows it to
handle £2.5 V input signals when operating from a single supply.
The part requires a +2.5 V reference which can be provided from
the part’s own internal reference or from an external reference
source.

Conversion is initiated on the AD7892 by pulsing the CONVST
input. On the rising edge of CONVST, the track/hold goes
from track mode to hold mode and the conversion sequence is
started. At the end of conversion (falling edge of EOC), the
track/hold returns to tracking mode and the acquisition time
begins. Conversion time for the part is 1.47 us (AD7892-3) and
the track/hold acquisition time is 200 ns (AD7892-3). This allows
the AD7892-3 to operate at throughput rates up to 600 kSPS.
The AD7892-1 and AD7892-2 are specified with a 1.6 s con-
version and 400 ns acquisition time allowing a throughput rate
of 500 kSPS.

Track/Hold Section

The track/hold amplifier on the AD7892 allows the ADC to
accurately convert an input sine wave of full-scale amplitude to
12-bit accuracy. The input bandwidth of the track/hold is greater
than the Nyquist rate of the ADC even when the ADC is oper-
ated at its maximum throughput rate of 600 kHz (i.e., the track/
hold can handle input frequencies in excess of 300 kHz).

The track/hold amplifier acquires an input signal to 12-bit accu-
racy in less than 200 ns. The operation of the track/hold is
essentially transparent to the user. The track/hold amplifier
goes from its tracking mode to its hold mode on the rising edge
of CONVST. The aperture time for the track/hold (i.e., the
delay time between the external CONVST signal and the track/
hold actually going into hold) is typically 15 ns. At the end of
conversion, the part returns to its tracking mode. The acquisi-
tion time of the track/hold amplifier begins at this point.

Reference Section

The AD7892 contains a single reference pin, labelled REF OUT/
REF IN, which either provides access to the part’s own +2.5V
reference or to which an external +2.5 V reference can be con-
nected to provide the reference source for the part. The part is

specified with a +2.5 V reference voltage. Errors in the refer-
ence source will result in gain errors in the AD7892’s transfer
function and will add to the specified full-scale errors on the
part. On the AD7892-1 and AD7892-3, it will also result in an
offset error injected in the attenuator stage.

The AD7892 contains an on-chip +2.5 V reference. To use this
reference as the reference source for the AD7892, simply con-
nect a 0.1 pF disc ceramic capacitor from the REF OUT/

REF IN pin to AGND. The voltage that appears at this pin is
internally buffered before being applied to the ADC. If this
reference is required for use external to the AD7892, it should
be buffered as the part has a FET switch in series with the refer-
ence output resulting in a source impedance for this output of
5.5 kQ nominal. The tolerance on the internal reference is

110 mV at 25°C with a typical temperature coefficient of

25 ppm/°C and a maximum error over temperature of £25 mV.

If the application requires a reference with a tighter tolerance or
the AD7892 needs to be used with a system reference, then the
user has the option of connecting an external reference to this
REF OUT/REF IN pin. The external reference will effectively
overdrive the internal reference and thus provide the reference
source for the ADC. The reference input is buffered before
being applied to the ADC with the maximum input current is
1100 pA. Suitable reference sources for the AD7892 include the
AD680, AD780 and REF43 precision +2.5 V references.

INTERFACING

The part provides two interface options, a 12-bit parallel inter-
face and a three-wire serial interface. The required interface
mode is selected via the MODE pin. The two interface modes
are discussed in the following sections.

Parallel Interface Mode

The parallel interface mode is selected by tying the MODE
input to a logic high. Figure 2 shows a timing diagram illustrat-
ing the operational sequence of the AD7892. The on-chip
track/hold goes into hold mode, and conversion is initiated on
the rising edge of the CONVST signal. When conversion is
complete, the end of conversion line (EOC) pulses low to indi-
cate that new data is available in the AD7892’s output register.
This EOC line can be used to drive an edge-triggered interrupt
of a microprocessor. The falling edge of the RD signal should
occur 200 ns prior to the next rising edge of CONVST. CS and
RD going low accesses the 12-bit conversion result. In systems
where the part is interfaced to a gate array or ASIC, this EOC

L
27
CONVST (1) \
—>| t, [*— - taca >
L£C — tz
27
EOC (0)
——1 —> - >
CONV ty ty
— 45
TS ()
ty— — | |a—1g
o $$ ts »
RD (I)
—>| t;
te—>
THREE-STATE P VALD THREE-STATE
DB0-DB11 (0) <6 { DaTA /

NOTE:
I = INPUT; O = OUTPUT

Figure 2. Parallel Mode Timing Diagram
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pulse can be applied to the CS and RD inputs to latch data out
of the AD7892 and into the gate array or ASIC. This eliminates
the logic required in the gate array or ASIC to recognize the end
of conversion and generate the read signal for the AD7892. To
obtain optimum performance from the AD7892, it is not recom-
mended to tie CS and RD permanently low as this keeps the
three-state active during conversion.

Serial Interface Mode

The AD7892 is configured for serial mode interfacing by tying
the MODE input low. It provides for a three-wire, serial link
between the AD7892 and industry-standard microprocessors,
microcontrollers and digital signal processors. SCLK and RFS
of the AD7892 are inputs, and the AD7892’s serial interface is
designed for direct interface to systems that provide a serial
clock input that is synchronized to the serial data output includ-
ing microcontrollers such as the 80C51, 87C51, 68HC11 and
68HCO05 and most digital signal processors.

Figure 3 shows the timing diagram for reading from the AD7892
in the serial interface mode. RES goes low to access data from
the AD7892. The serial clock input does not have to be con-
tinuous. The serial data can be accessed in a number of bytes.
However, RFS must remain low for the duration of the data
transfer operation. Sixteen bits of data are transmitted with four
leading zeros followed by the 12-bit conversion result starting
with the MSB. Serial data is clocked out of the device on the
rising edge of SCLK. Old data is guaranteed to be valid for 5 ns
after this edge. This is useful for high speed serial clocks where
the access time of the part would not allow sufficient set-up time
for the data to be accepted on the falling edge of the clock. In
this case, care must be taken that RFS does not go just prior to
a rising edge of SCLK. For slower serial clocks data is valid on
the falling edge of SCLK. At the end of the read operation, the
SDATA line is three-stated by a rising edge on either the SCLK
or RFS inputs, whichever occurs first. Serial data cannot be
read during conversion to avoid feedthrough problems from the
serial clock to the conversion process. For optimum perfor-
mance of the AD7892-3, a serial read should also be avoided
within 200 ns of the rising edge of CONVST to avoid feedthrough
into the track/hold during its acquisition time. The serial read
should, therefore, occur between the end of conversion (EOC
falling edge) and 200 ns prior to the next rising edge of
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CONVST. For the AD7892-1 and AD7892-2, a serial read
should also be avoided within 400 ns of the rising edge of
CONVST. This limits the maximum achievable throughput
rate in serial mode (assuming 20 MHz serial clock) to 400 kSPS
for the AD7892-3 and 357 kSPS for the AD7892-1 and
AD7892-2.

Analog Input Section

The AD7892 is offered as three part types allowing for four
different analog input voltage ranges. The AD7892-1 handles
either £5 V or £10 V input voltage ranges. The AD7892-2
handles a 0 V to +2.5 V input voltage range while the AD7892-3
handles an input range of £2.5 V.

AD7892-1

Figure 4 shows the analog input section for the AD7892-1. The
analog input range is pin-strappable (using V) for either £5 V
or £10 V on the Vpy; input. With Vi, connected to AGND, the
input range on Vpy; is £10 V, and the input resistance on Vpy; is
15 kQ nominal. With Vpy, connected to Vyyi, the input range on
Vini is £5 V, and the input resistance on Vi is 8 KQ nominal.
As a result, the Vi and Viy; inputs should be driven from a
low impedance source. The resistor attenuator stage is followed
by the high input impedance stage of the track/hold amplifier.
This resistor attenuator stage allows the input voltage to go to
+17 V without damaging the AD7892-1.

+2.5
REFERENCE

REF OUT/ (
REF IN

TO ADC
REFERENCE
CIRCUITRY

Vi TO HIGH
IMPEDANCE
SHA INPUT

Vinz

AGND

SCLK (1)
—>| ti3 |<— _,I - [—ty7
ty b tiza —
45 .,
SDATA (0) FOUR LEADING ZEROS oo S5To g B} ——
NOTE: STATE

I =INPUT; O = OUTPUT

Figure 3. Serial Mode Timing Diagram
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The designed code transitions occur midway between successive
integer LSB values (i.e., 1/2 LSB, 3/2 LSBs, 5/2 LSBs). Output
coding is two’s complement binary with 1 LSB = FSR/4096 =
20 V/4096 = 4.88 mV for the £10 V range and 1 LSB = FSR/
4096 = 10 V/4096 = 2.44 mV for the £5 V range. The ideal
input/output transfer function for the AD7892-1 is shown in
Table I.

AD7892-2

The analog input section for the AD7892-2 contains no biasing
resistors. The analog input looks directly into the track/hold
input stage. The analog input range on the Vpy; inputis 0 V to
+2.5 V. The Vyy, input can be left unconnected but if it is
connected to a potential then that potential must be AGND.
The Vyy; input connects directly to the input sampling capacitor
of the AD7892-2’s track/hold. The value of this input sampling
capacitor is nominally 10 pF.

Once again, the designed code transitions occur midway be-
tween successive integer LSB values (i.e., 1/2 LSB, 3/2 LSBs,
5/2 LSBs). Output coding is straight (natural) binary with

1 LSB = FSR/4096 = 2.5 V/4096 = 0.61 mV. The ideal input/
output transfer function for the AD7892-2 is shown in Table II.

Table I. Ideal Input/Output Code Table for the AD7892-1

Digital Output

Analog Input Code Transition

110 to 011 ... 111
101 to 011...110
100 to 011 ...101

001 to 000...010
000 to 000...001
111 to 000 ... 000
110 to 111...111

010 to 100...011
001 to 100...010
000 to 100...001

+FSR/2 - 3/2 LSB? (9.99268 or 4.99634)> | 011...
+FSR/2 - 5/2 LSBs (9.98779 or 4.99390) 011...
+FSR/2 - 7/2 LSBs (9.98291 or 4.99146) 011...

AGND + 3/2 LSB (0.00732 or 0.00366) 000...
AGND + 1/2 LSB (0.00244 or 0.00122) 000...
AGND - 1/2 LSB (-0.00244 or —0.00122) 111...
AGND - 3/2 LSB (-0.00732 or -0.00366) 111...

-FSR/2 + 5/2 LSB (-9.98779 or —4.99390) 100...
-FSR/2 + 3/2 LSB (-9.99268 or —4.99634) 100...
-FSR/2 + 1/2 LSB (-9.99756 or —4.99878) 100...

NOTES

'FSR is full-scale range and REF IN = +2.5 V, is 20 V for the 10 V range and 10 V
for the £5 V range.

21 LSB = FSR/4096 = 4.88 mV (+10 V range) and 2.44 mV (+5 V range) with REF
IN=+2.5V.

£10 V range or +5 V range.

Table II. Ideal Input/Output Code Table for the AD7892-2

Digital Output

Analog Input Code Transition

+FSR - 3/2 LSB 2 (2.499084 V) 111...110to 111...111
+FSR - 5/2 LSBs (2.498474 V) 111...110to 111...110
+FSR - 7/2 LSBs (2.497864 V) 111...100to 111...101
AGND + 5/2 LSB (0.001526 V) 000...010 to 010...011
AGND + 3/2 LSB (0.00916 V) 000...001 to 001...010
AGND + 1/2 LSB (0.000305 V) 000...000 to 000...001
NOTES

'FSR is full-scale range and is 2.5 V with REF IN = +2.5 V.
21 LSB = FSR/4096 = 0.61 mV with REFIN = +2.5 V.
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Figure 5 shows the analog input section for the AD7892-3. The
analog input range is £2.5 V on the Vpy; input. The Vy, input
can be left unconnected but if it is connected to a potential then
that potential must be AGND. The input resistance on the Viy;
is 1.8 kQ nominal. As a result, the Vyy; input should be driven
from a low impedance source. The resistor attenuator stage is
followed by the high input impedance stage of the track/hold
amplifier. This resistor attenuator stage allows the input voltage
to go to +7 V without damaging the AD7892-3.

The designed code transitions occur midway between succes-
sive integer LSB values (i.e., 1/2 LSB, 3/2 LSBs, 5/2 LSBs).
Output coding is two’s complement binary with 1 LSB = FSR/
4096 = 5 V/4096 = 1.22 mV with REF IN = +2.5 V. The ideal
input/output transfer function for the AD7892-3 is shown in
Table III.

+2.5
REFERENCE

2kQ)

REF OUT/
REF IN
TO ADC
REFERENCE
CIRCUITRY
Vit TO HIGH
IMPEDANCE
SHA INPUT

Ving"

AGND <I>

* UNCONNECTED INTERNALLY ON THE AD7892-3

Figure 5. AD7892-3 Analog Input Structure

Table III. Ideal Input/Output Code Table for the AD7892-3

Digital Output

Analog Input Code Transition

+FSR/2 - 3/2 LSB"? (2.49817) 011...110to 011...111
+FSR/2 - 5/2 LSBs (2.49695) 011...110to O11...110
+FSR/2 - 7/2 LSBs (2.49573) 011...110to O11...101
AGND + 3/2 LSB (0.00183) 000...001 to 000...010
AGND + 1/2 LSB (0.00061) 000...000 to 000...001
AGND - 1/2 LSB (-0.00061) 111...111 to 000...000
AGND - 3/2 LSB (-0.00183) 111...110 to 111...111
-FSR/2 + 5/2 LSB (-2.49695) 100...010 to 100...011
-FSR/2 + 3/2 LSB (-2.49817) 100...001 to 100...010
-FSR/2 + 1/2 LSB (-2.49939) 100...000 to 100...001
NOTES

'FSR is full-scale range and is 5 V with REF IN = +2.5 V.
21 LSB = FSR/4096 = 1.22 mV with REF IN = +2.5 V.
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MICROPROCESSOR INTERFACING

The AD7892 features both high speed parallel and serial inter-
faces, allowing considerable flexibility in interfacing to micro-
processor systems. To obtain optimum performance from the
part, data should not be read during conversion and this limits
the achievable throughput rate in serial mode to 400 kSPS for
the AD7892-3.

Figures 6, 7 and 9 show some typical interface circuits between
the AD7892 and popular DSP processors. Figure 8 shows an
interface between the part and a gate array or ASIC where data
is clocked into the ASIC by the AD7892 itself at the end of
conversion. In all cases, the CONVST signal is generated from
an external timer to ensure equidistant sampling.

AD7892 to ADSP-2101 Interface

Figure 6 shows a parallel interface between the AD7892 and the
ADSP-2101 DSP processor. CONVST starts conversion and at
the end of conversion the falling edge of the EOC output pro-
vides an interrupt request to the ADSP-2101.

TIMER

DMA13-DMA0
ADSP-2101
ADDRESS DECODE
LOGIC AD7892
DMS [— EN 89
CONVST
e
TRQn |t EOC
RD | RD
«
DMD15-DMDO DATA BUS DB11-DB0

Figure 6. AD7892 to ADSP-2101

AD7892 to TMS320C25 Interface

Figure 7 shows a parallel interface between the AD7892 and the
TMS320C25 DSP processor. CONVST starts conversion and
at the end of conversion the falling edge of the EOC output
provides an interrupt request to the TMS320C25.

TIMER

A15-A0 ADDRESS BUS g
TMS320C25 ADDRESS DECODE || »| cs
LoGIC o
I3 | EN
L | CONVST
g Gl
e AD7892

il e P [ S
R/W
INT |t EOC
«
D15-DO DATA BUS DB11-DB0
N

Figure 7. AD7892 to TMS320C25 Interface
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EOC Pulse Provides CS and RD

Figure 8 shows a parallel interface between the AD7892 and a
gate array or ASIC. CONVST starts conversion and at the end
of conversion the falling edge of the EOC output provides the
CS and RD pulse to latch data out of the AD7892 and into the
gate array/ASIC. This scheme allows for the fastest possible
throughput rate with the part as no time is lost in interrupt
service routines and as soon as data is available from the part it
is transferred out of it.

TIMER
GATE AD7892
ARRAY/ASIC p»| CONVST
ENABLE |- EOC
RD
CS
1
DB11-DB0 DATA BUS DB11-DBO
N

Figure 8. AD7892 to Gate Array/ASIC Interface

AD7892 to DSP56000 Interface

Figure 9 shows a serial interface between the AD7892 and the
DSP56000 DSP processor. CONVST starts conversion and at
the end of conversion the falling edge of the EOC output pro-
vides an interrupt request to the DSP56000.

| TIMER |

DSP56000 AD7892

CONVST
EOC
SCLK
SDATA
RFS

IRQA

A

Y

SCK
SRD

A

Y

SC1

Figure 9. AD7892 to DSP56000 Interface
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Grounding and Layout

The AD7892 has a single supply voltage pin, Vpp, which sup-
plies both the analog and digital circuitry on the part. For opti-
mum performance from the part, it is recommended that this
+5 V is taken from the +5 V analog supply in the system. The
analog and digital grounds to the AD7892 are independent and
separately pinned out to minimize coupling between the analog
and digital sections of the device. The part exhibits good immu-
nity to noise on the supplies but care must still be taken with
regard to grounding and layout especially when using switching
mode supplies.

The printed circuit board which houses the AD7892 should be
designed such that the analog and digital sections are separated
and confined to certain areas of the board. This facilitates the
use of ground planes which can be separated easily. A minimum
etch technique is generally best for ground planes as it gives the
best shielding. Digital and analog ground planes should only be
joined in one place. If the AD7892 is the only device requiring
an AGND to DGND connection, then the ground planes
should be connected at the AGND and DGND pins of the
AD7892. If the AD7892 is in a system where multiple devices
require AGND to DGND connections, the connection should
still be made at one point only, a star ground point which
should be established as close as possible to the AD7892.

Avoid running digital lines under the device as these will couple
noise onto the die. The analog ground plane should be allowed
to run under the AD7892 to avoid noise coupling. The power
supply lines to the AD7892 should use as large a trace as pos-
sible to provide low impedance paths and reduce the effects of
glitches on the power supply line. Fast switching signals like
clocks should be shielded with digital ground to avoid radiating
noise to other sections of the board and clock signals should
never be run near the analog inputs. Avoid crossover of digital
and analog signals. Traces on opposite sides of the board should
run at right angles to each other. This will reduce the effects of
feedthrough through the board. A microstrip technique is by far
the best but is not always possible with a double-sided board. In
this technique, the component side of the board is dedicated to
ground planes while signals are placed on the solder side.

REV. C

Good decoupling is important when using high resolution ADCs.
All analog supplies should be decoupled with 10 pF tantalum in
parallel with 0.1 UF capacitors to AGND. To achieve the best
from these decoupling components, they have to be placed as
close as possible to the device, ideally right up against the device.
All logic chips should be decoupled with 0.1 uF disc ceramic
capacitors to DGND. It is recommended that the system’s
AVpp supply is used to supply the Vpp for the AD7892. This
supply should have the recommended analog supply decoupling
capacitors between the Vpp pin of the AD7892 and AGND and
the recommended digital supply decoupling capacitor between
the Vpp pin of the AD7892 and DGND.

Evaluating the AD7892 Performance

The recommended layout for the AD7892 is outlined in the
evaluation board for the AD7892. The evaluation board package
includes a fully assembled and tested evaluation board, docu-
mentation and software for controlling the board from a PC
using the EVAL-CONTROL BOARD. The EVAL-CONTROL
BOARD can be used in conjunction with the AD7892 evalua-
tion board, as well as many other Analog Devices evaluation
boards ending in the CB designator. Using the EVAL-CONTROL
BOARD with the AD7892 evaluation board allows the user to
evaluate the ac and dc performance of the AD7892 on a PC.

The software provided with the evaluation board allows the user
to perform ac (Fast Fourier Transform) and dc (histogram of
codes) tests on the AD7892. The evaluation board can also
be used in a stand-alone fashion without the EVAL-CONTROL
BOARD but in this case, the user has to write their own software
to evaluate the part. There are two versions of the evaluation
board available, one for the AD7892-2 and one for the AD7892-3.
To order the AD7892-2 evaluation board, the order number is
EVAL-AD7892-2CB and to order the AD7892-3 evaluation
board, the order number is EVAL-AD7892-3CB.

-13-
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OUTLINE DIMENSIONS

Dimensions shown in inches and (mm).
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LM193, LM293, LM393

Low power dual voltage comparators

Features
m Wide single-supply voltage range or dual
supplies: +2V to +36 V or +1 Vto +18 V

m Verylow supply current (0.45 mA) independent
of supply voltage (1 mW/comparator at +5 V)

Low input bias current: 20 nA typ.
Low input offset current: £3 nA typ.
Low input offset voltage: £1 mV typ.

Input common-mode voltage range includes
ground

m Low output saturation voltage: 80 mV typ.
(Isink = 4 MA)

m Differential input voltage range equal to the
supply voltage

m TTL, DTL, ECL, MOS, CMOS compatible
outputs

m Available in DIP8, SO-8, TSSOP8, MiniSO-8,
and DFN8 2 x 2 mm packages

Description

The LM193, LM293, and LM393 devices consist
of two independent low voltage comparators
designed specifically to operate from a single
supply over a wide range of voltages. Operation
from split power supplies is also possible.

These comparators also have a unique
characteristic in that the input common-mode
voltage range includes ground even though
operated from a single power supply voltage.

Datasheet —production data

-

DIP8
(plastic package)

SO-8
(plastic micropackage)

TSSOP8
(thin shrink small outline package)

MiniSO-8
(plastic micropackage)

<

DFN8 2 x 2 mm
(plastic micropackage)

January 2013 Doc ID 2164 Rev 14 1/20

This is information on a product in full production.
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Pin connections

Pin connections

Figure 1. Pin connections (top view)

outt [1]
In1- [2]
In1+ [3]
voe- [4]

8] vee+
7] oute
6] In2-

5] In2+
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Schematic diagram

2

4/20

Schematic diagram

Figure 2. Schematic diagram (1/2 LM193)

Vee*
3.5 pA 109 3.5 uA @ 100 pA

Non-inverting
input
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Inverting
input D
1 Vec™
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Doc ID 2164 Rev 14

3




LM193, LM293, LM393

D41

Absolute maximum ratings and operating conditions

3

Absolute maximum ratings and operating conditions

Table 1.  Absolute maximum ratings
Symbol Parameter Value Unit
Vee Supply voltage +18 or 36 \Y
Viq Differential input voltage +36 \
Vin Input voltage -0.3 to +36 \'
Output short-circuit to ground(") Infinite
Thermal resistance junction to ambient®
SO-8 125
TSSOP8 120 o
Rinja DIPS 85 C/W
MiniSO-8 190
DFN8 2 x 2 mm 57
Thermal resistance junction to case@
SO-8 40
TSSOP8 37 o
Ritie DIP8 41 cw
MiniSO-8 39
DFN8 2 x 2 mm
T Maximum junction temperature 150 °C
TStg Storage temperature range -65to +150 °C
HBM: human body model H1B
ESD . -
Class® MM: machine model M2
CDM: charged device model C5

1. Short-circuits from the output to V+ can cause excessive heating and potential destruction. The maximum output current
is approximately 20 mA independent of the magnitude of Vgc+.

Short-circuits can cause excessive heating and destructive dissipation. Values are typical.

ESD class definition from AEC-Q100:

HBM class H1B: ESD voltage level from 500 V to 1000 V
MM class M2: ESD voltage level from 100 V to 200 V
CDM class C5: ESD voltage level greater than 1500 V.

Table 2.  Operating conditions
Symbol Parameter Value Unit
Vee Supply voltage (V™ - Vee) 2to 36 \Y
Common mode input voltage range (Vc*= 30 V)(1)
Vicm Tamb =+25°C 0to VCC+ -1.5 \Y
Tmin < Tamb < Trax OtoVect -2
Operating free-air temperature range
T LM193, LM193A -55 to +125 °C
oper LM293, LM293A -40 to +105
LM393, LM393A 0to +70

1. The input common-mode voltage of either input signal voltage should not be allowed to go negative by more than 0.3 V.
The high end of the common-mode voltage range is Voc* -1.5 V, but either or both inputs can go to +30 V without damage.

7
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4

Electrical characteristics

Table 3. Vg™ =+5V, Vo= 0V, Tymp = +25 °C (unless otherwise specified)
LM193A - LM293A LM193- LM293
Symbol Parameter LM393A LM393 Unit
Min. | Typ. Max. Min | Typ. Max.
Vi Input offset voltage'" 1 2 1 5 oy
Tmin STamb STmax 4 9
1 Input offset current 3 25 3 50 nA
© Tonin < Tamb < Trmax 100 150
) Input bias current (I* or I)® 20 100 20 250 A
ib Tomin <Tamb < Trmax 300 400
Large signal voltage gain
Ad Vo= 15V, R = 15kQ Vo=1Viotiv | 20 | 2% 50 | 200 Vimy
Supply current (all comparators)
Icc Ve =+5 V, no load 0.45 1 0.45 1 mA
Ve =430V, no load 0.6 25 0.6 25
V,qy |Differential input voltage®® Voot Voot
Low level output voltage
VoL |Vig=-1V, lgink =4 mA 80 400 80 400 mV
Toin < Tamb < Tmax 700 700
High level output current
loH |Vec=Vo=30V,Vig=1V 0.1 0.1 nA
Tmin STamb < Tmax 1 1 PA
lsink | Output sink current Vig=1V, Vo =15V 6 18 6 18 mA
N Response time @) ) i3 i3 s
R_= 5.1 kQconnected to Vg
Large signal response time
trel R_ = 5.1 kQconnected to Vgt 300 300 ns
€ =TTLV(en=+1.4V

1. At ogtput switch point, Vo, = 1.4V, Rg = 0 with Vc* from 5 V to 30 V, and over the full common-mode range (0 V to
Vet -1.5 V).

2. The direction of the input current is out of the IC due to the PNP input stage. This current is essentially constant,

independent of the state of the output, so no loading charge exists on the reference of input lines.

3. Positive excursions of input voltage may exceed the power supply level. As long as the other voltage remains within the

common-mode range, the comparator will provide a proper output state. The low input voltage state must not be less than

-0.3 V (or 0.3 V below the negative power supply, if used).

4. The response time specified is for a 100 mV input step with 5 mV overdrive. For larger overdrive signals 300 ns can be

obtained.

6/20
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Figure 3. Supply current vs. supply voltage Figure 4. Input current vs. supply voltage
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Figure 5. Output saturation voltage vs. Figure 6. Response time for various input
output current overdrives - negative transition
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Figure 7. Response time for various input overdrives - positive transition
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LM393

5 Typical applications
Figure 8. Basic comparator Figure 9. Driving TTL
5V
10 kQ
+V
T 8 ide
LM193
'Vre
(ref) O— &§ o
777

AM14637

AM14638

Figure 10. Low frequency op amp

Figure 11. Driving CMOS

+5V

(ep =0V fore=0V)

s
2

AM14639

AM14640

Figure 13. Transducer amplifier

AM14641

+5V

Magnetic pick up

I¢

10 kQ

20 MQ

AM14642
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Typical applications

Figure 14. Low frequency op amp with offset
adjust

Figure 15. Zero crossing detector
(single power supply)

N 2222

AM14643

AM14644

Figure 16. Limit comparator

Figure 17. Crystal controlled oscillator

Veet (12V)

10 kQ

@ Lamp

2N 2222

+V(ref) o I
low
AM14645

Vcct=15V
200 kQ 2kQ
100 kQ
I
ved
1/2 o' HL
0.1 F;l—; LM193>1O¢q
—]+
f= 100 kHz
200 kQ
AM14646

Figure 18. Split-supply applications - zero
crossing detector

Figure 19. Comparator with a negative
reference

+15V

AM14647

-15V

AM14648
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Typical applications

LM193, LM293, LM393

Figure 20. Two-decade high frequency VCO

+
100kQ ~ VCC
100 kQ .
Frequlency control +1/2
voltage input
Vgontrzl LM193 ooutput 1 LI
O Output 2/\/\’
50 kQ
Voo =+30 Vv 4
+250 mV < Vcontrol £+50V
700 Hz =< fy <100 kHz
AM14649
10/20 Doc ID 2164 Rev 14 ‘ﬁ




D47

LM193, LM293, LM393 Package information

6 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK
specifications, grade definitions and product status are available at: www.st.com. ECOPACK
is an ST trademark.

IYI Doc ID 2164 Rev 14 11/20
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DIP8 package information

Figure 21. DIP8 package outline
b2 E
o Ll 1 A2 ] l ; (
[HIHTHI A i
o i \
” A1 — Il \
L /] \
b e c
eA
eB
D E
8 5 H
) E1 ) / GAUGE PLANE 0.38
T
Table 4. DIP8 package mechanical data
Dimensions
Symbol Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 5.33 0.210
A1l 0.38 0.015
A2 2.92 3.30 4.95 0.115 0.130 0.195
b 0.36 0.46 0.56 0.014 0.018 0.022
b2 1.14 1.52 1.78 0.045 0.060 0.070
0.20 0.25 0.36 0.008 0.010 0.014
D 9.02 9.27 10.16 0.355 0.365 0.400
7.62 7.87 8.26 0.300 0.310 0.325
E1 6.10 6.35 7.11 0.240 0.250 0.280
e 2.54 0.100
eA 7.62 0.300
eB 10.92 0.430
L 2.92 3.30 3.81 0.115 0.130 0.150
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Package information

6.2

S0-8 package information

Figure 22. S0-8 package outline
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Table 5. S0-8 package mechanical data

Dimensions
Symbol Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 1.75 0.069
A1l 0.10 0.25 0.004 0.010
A2 1.25 0.049
b 0.28 0.48 0.011 0.019
0.17 0.23 0.007 0.010
4.80 4.90 5.00 0.189 0.193 0.197
5.80 6.00 6.20 0.228 0.236 0.244
E1 3.80 3.90 4.00 0.150 0.154 0.157
e 1.27 0.050
h 0.25 0.50 0.010 0.020
L 0.40 1.27 0.016 0.050
L1 1.04 0.040
k 0 8° 1° 8°
cce 0.10 0.004
Doc ID 2164 Rev 14 13/20
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TSSOP8 package information

Figure 23. TSSOPS8 package outline
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Table 6. TSSOP8 package mechanical data
Dimensions
Symbol Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 1.20 0.047
A1 0.05 0.15 0.002 0.006
A2 0.80 1.00 1.05 0.031 0.039 0.041
b 0.19 0.30 0.007 0.012
0.09 0.20 0.004 0.008
D 2.90 3.00 3.10 0.114 0.118 0.122
6.20 6.40 6.60 0.244 0.252 0.260
E1 4.30 4.40 4.50 0.169 0.173 0.177
e 0.65 0.0256
k 0° 8° 0° 8°
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1 0.039
aaa 0.10 0.004
Doc ID 2164 Rev 14 IYI
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6.4 MiniSO-8 package information
Figure 24. MiniSO-8 package outline
D E1
slslslalvE o [ w—) ?
b Al ¢
SEATING
o eee [C 5 S ANE

8
HHHE [GAUGE PLANE]

PIN 1 IDENTIFICATION |
|
= \

e L1

—_—
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Table 7. MiniSO-8 package mechanical data

Dimensions

Symbol Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 1.1 0.043
A1l 0 0.15 0 0.006
A2 0.75 0.85 0.95 0.030 0.033 0.037
b 0.22 0.40 0.009 0.016
c 0.08 0.23 0.003 0.009
D 2.80 3.00 3.20 0.11 0.118 0.126
4.65 4.90 5.15 0.183 0.193 0.203
E1 2.80 3.00 3.10 0.11 0.118 0.122

e 0.65 0.026
L 0.40 0.60 0.80 0.016 0.024 0.031

L1 0.95 0.037

L2 0.25 0.010

k 0° 8° 0° 8°

cce 0.10 0.004
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DFN8 package information

Figure 25. DFN8 2 x 2 x 0.6 mm package outline (pitch 0.5 mm)
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Table 8. DFN8 2 x 2 x 0.6 mm package mechanical data (pitch 0.5 mm)
Dimensions
Symbol Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 0.51 0.55 0.60 0.020 0.022 0.024
A1 0.05 0.002
A3 0.15 0.006
b 0.18 0.25 0.30 0.007 0.010 0.012
D 1.85 2.00 2.15 0.073 0.079 0.085
D2 1.45 1.60 1.70 0.057 0.063 0.067
E 1.85 2.00 2.15 0.073 0.079 0.085
E2 0.75 0.90 1.00 0.030 0.035 0.039
e 0.50 0.020
L 0.50 0.020
ddd 0.08 0.003
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J

Figure 26. DFN8 2 x 2 footprint recommendation
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7 Ordering information
Table 9. Order codes
Order code | Temperature range Package Packing Marking
LM193AD 193A
LM193ADT Tube or
SO-8
LM193D tape and reel 193
LM193DT -55 °C, +125°C
LM193AN LM193AN
DIP8 Tube
LM193N LM193N
LLI\;AZZQZ?DDT 293A
LM293D SO-8 tapzugr?dorreel
93 293
LM293DT
LM293AN o o LM293AN
-40°C, +105°C DIP8 Tube
LM293N LM293N
LM293PT TSSOPS8 Tape and reel 293
LM293ST MiniSO-8 Tape and reel K512
LM293QT DFN8 2 x 2 Tape and reel K59
LM393AD 393A
LM393ADT Tube or
SO-8
LM393D tape and reel 303
LM393DT
LM393AN o o LM393AN
0°C,+70°C DIP8 Tube
LM393N LM393N
LM393PT TSSOP8 Tape and reel 393
LM393ST MiniSO-8 Tape and reel M393
LM393QT DFN8 2 x 2 Tape and reel K5C
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8 Revision history
Table 10. Document revision history
Date Revision Changes
02-Jul-2002 1 First release.
02-Jan-2005 2 Class A of the product included in the datasheet.
02-May-2005 3 I?PAP references inserted in the datasheet, see Table 7: Ordering
information on page 18.
Modification on PPAP references - Errors on part numbers, see
02-Jul-2005 4 Table 7: Ordering information on page 18.
N Modification on Table 3 on page 6. LM293,A must be -40/+105°C
22-Nov-2005 5 instead of -40/+125°C.
16-Feb-2006 6 Unit error for V, parameter see Table 3 on page 6.
Corrected error in DIP8 package information related to lead
23-Aug-2007 2 thickness, see Figure 21 on page 12. .
Added values for Rynja and Ryjc, and ESD parameters in Table 1:
Absolute maximum ratings.
Updated MiniSO-8 package information.
08-Nov-2007 8 Reformatted package information.
Added automotive grade order codes.
19-Feb-2008 9 Corrgcted error in SO-§ package mechanical data: E dimension in
drawing was marked with an F in table.
15-Dec-2008 10 Corrected heading in Figure 5.
22-Feb-2010 11 Deleted automotive grade order codes for LM293 and LM393.
Updated typical performance curves.
Updated typical values onTable 3 on page 6.
Updated ESD parameters with ESD classes in Table 1: Absolute
22_Jun-2011 12 maximum ratings.
Added DFN8 2x2mm package mechanical drawing.
Added DFN8 2x2mm recommended footprint.
Added DFN8 2x2mm order codes in Table 9.
Updated Features (added package information), Description (added
27-Jun-2012 13 RPNs), Figure 1: Pin connections (top view) moved to page 3, added
Contents, updated marking of the LM293QT device in Table 9, minor
text corrections throughout document.
18-Jan-2013 14 Updated Table 8 (added dimensions in inches).
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
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DATE CODE
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NOTES:
' ' 1. MATERIAL:
. . 1.1 HOUSING: THERMOPLASTIC (PA9T)

UL94 V-0, COLOR: BLACK.

+0.1 1.2 ACTUATOR: THERMOPLASTIC (PAQT)
~ = 150 1x(NO. OF CONTACT-1) CIRCUIT NO. UL94 V—0, COLOR: BLACK.

{ T— — | - - - 1.3 CONTACTS: PHOSPHOR BRONZE
J PLC 2. FINISH:
- B - + | |
CONNECTOR [.00x0.] * 2.1 CONTACT:

[ | | I |OCATION T TTTE ] GOLD FLASH PLATING OVERALL

1.27um (50 4°) MIN. NICKEL UNDERPLATING OVERALL.

i 3. REFLOW SOLDER CAPABLE TO 260°C PER TEC—-109—201,
N /% CONDITION B.
EE / A WITHOUT DATE CODE FOR 8 POSITION UNDER.
3 DIM C£0." N '
V.20 S _CIRCUIT NO.
' i 37 | 41.40 | 456 | 39.0 | 40 | 4—1734248—0
O 36 410401 446 1 380 1 29 |3 1724248 o
PCB. PATTERN LAYOUT - 35 2940436+ 370138 317342488
34 28401 426 1 3601 27 12 1724048 7
33 27401 416 | 3501 25 12 17324048 §&
OBSOLETE | —32 36401 406 | 340 | 35 | 3-1734248-5
3 25401 396 | 330 | 24 |2 1734048 4
30 24401 286 | 3200 | 23 12 1734548 3
. UMD 25 | 3340 376 | 31.0 | 32 |3 17342482
28 22401 266 | 300 | 3 317342481
27 31.40 | 356 | 29.0 | 30 | 3-1734248-0
6 3040 | 346 | 280 | 29 |2-1734248-9
090 25 29.40 335.0 2 /.0 28 2—1/734248—8
1 TS pc r 5.9 j 24 28.40 | 32.6 | 26.0 | 27 | 2-1734248—7
23 27.40| 316 | 25.0 | 26 |2-1734248-6
! 345 DD 26.40| 306 | 24.0 | 25 [2-1734248-5
2 2540 | 296 | 23.0 | 24 |2-1734248-4
! OBSOLETE | —26 D4 401 28 200 | 02 o 49324048 3
= - 19 | 2340 | 276 | 21.0 | 22 | 2-1734248-2
T o] 18 | 22,40 26.6 | 200 | 21 | 2-1734248-1
- > 17 | 2140 256 | 19.0 | 20 |2-1734248-0
S 16 2040 | 246 | 18.0 | 19 1—1734248—9
v 1O 0.1 15 19.40 | 236 | 17.0 | 18 1—1734248—8
00 JL 0.25 f SA&D%FRWL 14 18.40 | 22.6 :6*0 17 1—-1734248—7
N T : TYF 1 9540 05 SZCWON ><_>< :3 :7_1-0 21.0 J5‘O :6 :—:731-21-8—6
DIM. A e, | 1. 4540.05 2 | 1640 206 | 140 | 15 | 1-1754248=5
- - | - 1 5.40 | 19.6 3.0 4 —1734248—4
B DIM. B _ e, 10 14.40 | 186 | 12.0 | 13 [ 1-1734248-3
oW 9 1340 | 176 | 11.0 | 12 | 1-1734248—2
4.60 3 12.40 | 16.6 | 10.0 | 11 1—1734248—1
R - 7 11.40 | 15.6 | 9.0 | 10 | 1=1734248—0
5 10.40 | 14.6 | 8.0 9 17342480
+0.1 D 9.40 13.6 /.0 8 1/54248—3
. 1x(NO. OF CONMCTH)@B5 . =20 o8 | 60 - LY
+0.05 3 7.40 | 11.6 5.0 5 1734248—6
1.00£0.15 l><<NO? OF CONTACTU_E | 1.00£0.15 D 5.40 | 10.6 | 4.0 5 1734248—5
Nk 2 5.40 | 9.6 3.0 4 1734248—4
27 Pl C y 2 4.40 8.6 2.0 3 1/54248— 5
= DIM D| DIM C| DIM B| DIM A| POS. | PART NUMBER
it RAWING IS A CONTROLLED DOCUM DN SOMAR2007 PR
1. HUANG - TE TE Connectivity
CHK 30MAR2007 9
SHSIPRS: S EWISE SPECIFE APS\/b HO 30MAR2007 |NAME
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APP|ICAR|F FPC . 08— 57080 1.0 MM FPC, ZIF VERTICAL, SMT TYPE
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SEE SHEET 1.
[+  [Oodeoooogogoogrs
/50min 100 min
- -l — QTY. -
NOTES:
1. MATERIAL :
1.1 EMBOSSED CARRIER: PS
1.2 COVER TAPE: PS
‘ 1.5 SHIPPING CARTON: CORRUGATED rIBER
/.00 I [ [ [ % | Z. DIMENSION :
" ~ 120 2.1 REEL: W=DIM C
040 e SULL 5‘[” SIRECTION 2.2 SHIPPING BOX: L=350, W=350, H=350
~— - [ O 3. QUANTITY: PRIMARY PACKING: 1000 PCS/REE]
! ‘ e A 4. PEELING RESISTANCE: 10.2gf~/1.4qgf.
Sy 5. PEELING SPEED: 300mm /minutes.
- =
00O
O
Y
! 40 41 3. /0 .00 4.0 4—17542483—0
74+0 5 4 03.4 54.7 /2.4 /2 4-5 40 3o/ 557/ 39 S—H/342406—9
N 4.£ 39 845 525 38 317342488
1Y) / 14 oA 7 O g A D)/
USER DIRECTION OF UNREELING M D —¢ 45 50 601768 | O/ o 1/o4e4E—
- 42 37 40 | 7.48 | 36 | 3-1734248-6
. 41 36 H-21 729 35 3—17/34248—5
2.0 - 40 3 ! 4025 | 1102 | 710 | 34 | 3 17342484
= 36 3410831691 33 317342483
- * :
A - + 53 53 063 67" 32 S—H/34248—2
i OO O O OO @ S ° S e R =t o 0.44 | B.52 | 31 | 3=1734248—]
/ \ 35 30 10.06 6.14 29 2—1734248-9
‘ SCALE 41/ \ 34 29 986 | 594 | 28 |2-1734248-8
_ . ! 33 28 9.67 5.75 27 2—1734248—7
l _ e \ 32 | 27 | 900 | 556 | 26 |2-1734248-6
S E— f ! \ 31 26 8.80 | 536 | 25 |2-1734248-5
il “ i " 30 25 3.61 517 | 24 | 2-1734248—4

- - - - S ( - \ 29 2 842 498 23 247342483

z z Q L1 ‘ ‘ ‘ | -! | ‘ ‘ )

— | & = | = | 2 | 28 23 8.23 4.79 22 | 2—1734248-2
— = | O - _- _
=| =|< < =F | o | ana | oon | asa | aa |27 | 22 | 803 | 459 | 21 |2-1734248-1

, - L ; 26 2 7.84 | 4.40 | 20 | 2-1734248-0
-+ e o \ - / 25 20 7.65 4.2 19 1-1/54248—-9

! - a , 04 19 7.46 | 4.02 | 18 | 1-1734248-8
z ", / “ “ 1 — | o

= N4 23 18 7.26 | 3.82 | 17 | 1-1734248-7

- 22 7/ 7.07 3.63 6 —1734248—-6

by 21 16 9.20 | 5.16 15 | 1=1734248-5
OO O O OO o 20 15 8.91 | 487 | 14 |1-1734248—4

5 55_ | 8 28.4 14.2 32.4 32 19 14 8.62 458 13 1-1734248—3

4.00 /.00 | 18 13 8.33 4.29 12 1—1734248—2

H_H S e - - 17/ 12 o.04 4.00 17 1—=1/54248—1
16 11 7.73 413 10 1-1734248—-0
19 10 /.47 5.817 Y 1/754248—9
14 9 /.08 3.43 @ 1/34248—3
10 _ 11 5 04 A 54 J3 S 6.76 3.16 / #734248—7
Z / 0.44 2.834 O /34248—0
11 o 0.12 2.97 e 1/342468—25
10 5 5.80 2.20 4 1734248—4
USER DIRECTION OF UNREELING e ST

et ——————————————————————————————————————————— . .
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MW SE'350 series

350W Single Output Switching Power Supply

M Features :
* AC input range selectable by switch
= ,’--__.—,-:‘ * Protections: Short circuit / Overload / Over voltage/
(.}_____} - Over temperature
ez * Forced air cooling by built-in DC fan
L * Withstand 300vac surge input for 5 second
* Built-in cooling Fan ON-OFF control
' * Built-in constant current limiting circuit
‘ . * 100% full load burn-in test
* LED indicator for power on
* Fixed switching frequency at 90KHz
* Low cost,high reliability
* 2years warranty
SPECIFICATION cNus
MODEL SE-350-3.3 |SE-350-5 [SE-350-7.5 |SE-350-12 |SE-350-15 |SE-350-24 |SE-350-27 |SE-350-36 |SE-350-48
DC VOLTAGE 3.3V 5V 7.5V 12V 15V 24V 27V 36V 48V
RATED CURRENT 60A 60A 46A 29A 23.2A 14.6A 13A 9.7A 7.3A
CURRENT RANGE 0~60A 0~60A 0~46A 0~29A 0~232A |0~14.6A 0~13A 0~9.7A 0~7.3A
RATED POWER 198W 300W 345W 348W 348W 350.4W 351W 349.2W 350.4W
RIPPLE & NOISE (max.) Note.2| 150mVp-p |150mVp-p  [150mVp-p  |150mVp-p | 150mVp-p [150mVp-p | 200mVp-p |240mVp-p |240mVp-p
OUTPUT | VOLTAGE ADJ. RANGE 297~3.7V |45~56V |6~9V 10~13.5V |135~18V [20~26.4V |26~32V 32~40V 41~56V
VOLTAGE TOLERANCE Note.3 | +3%,-4.5% [£3.0% 12.0% +1.5% +1.0% +1.0% 1.0% 1.0% +1.0%
LINE REGULATION 10.5% 10.5% 10.5% 10.5% +0.5% 1+0.5% 10.5% 10.5% +0.5%
LOAD REGULATION 1+2.5% 1+2.0% 12.0% 1.0% 0.5% 10.5% +0.5% 10.5% 10.5%
SETUP, RISE TIME 1000ms, 50ms/230VAC 1000ms,50ms/115VAC at full load
HOLD UP TIME (Typ.) 20ms/230VAC  16ms/115VAC at full load
VOLTAGE RANGE Note.4 90 ~ 132VAC / 180 ~ 264VAC by switch 254 ~370VDC
FREQUENCY RANGE 47 ~63Hz
INPUT EFFICIENCY (Typ.) 74% 78% 80% 83% 84% 87% 88% 87.5% 87.5%
AC CURRENT (Typ.) TAM15VAC  4A/230VAC
INRUSH CURRENT (Typ.) 40A/115VAC 60A/230VAC
LEAKAGE CURRENT <3.5mA/240VAC
105 ~ 135% rated output power
OVER LOAD

Protection type : Constant current limiting, recovers automatically after fault condition is removed

3.8~4.6V \5.75~7.5V [9.4~ 11.25V |13.8~16.2V \18~21V \27.6~32.4V \33.7~39.2V 41.4~46.8V |57.6 ~67.2V
Protection type :Shut down O/P voltage, re-power on to recover

90°C +5°C(3.3~7.5V); 85C £5°C(12~15V); 80°C £5°C(24V);75°C £5°C (27~48V) (TSW1) Detect on case

Protection type : Shut down O/P voltage, recovers automatically after temperature goes down

RTH2=50°C FAN ON, =45°C FAN OFF (3.3~7.5V)

RTH2=55°C FAN ON, =50°C FAN OFF (12 ~48V)

PROTECTION | OVER VOLTAGE

OVER TEMPERATURE

FUNCTION  |FAN ON/OFF CONTROL(Typ.)

WORKING TEMP. -20 ~+60°C (Refer to output load derating curve)
WORKING HUMIDITY 20 ~ 90% RH non-condensing

ENVIRONMENT | STORAGE TEMP., HUMIDITY | -20 ~+85°C, 10 ~ 95% RH
TEMP. COEFFICIENT 10.03%/°C (0~507C )
VIBRATION 10 ~500Hz, 5G 10min./1cycle, 60min. each along X, Y, Z axes
SAFETY STANDARDS UL60950-1 approved

SAFETY |WITHSTAND VOLTAGE I/P-O/P:3KVAC  I/P-FG:2KVAC O/P-FG:0.5KVAC
ISOLATION RESISTANCE I/P-OIP, I/P-FG, O/P-FG:100M Ohms/500VDC / 25°C/ 70% RH
MTBF 234.3Khrs min.  MIL-HDBK-217F (25°C)

OTHERS | DIMENSION 215*115*50mm (L*W*H)
PACKING 1.07Kg; 12pcs/13.5Kg/0.92CUFT

NOTE 1. All parameters NOT specially mentioned are measured at 230VAC input, rated load and 25°C of ambient temperature.

2. Ripple & noise are measured at 20MHz of bandwidth by using a 12" twisted pair-wire terminated with a 0.1uf & 47uf parallel capacitor.
3. Tolerance : includes set up tolerance, line regulation and load regulation.
4. Please connect positive pole of input voltage with mark “N” of terminal block, connect negative pole of input voltage

with mark “L” of terminal block, using DC voltage for input voltage.

File Name:SE-350-SPEC 2012-11-06
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350W Single Output Switching Power Supply

MEAN WELL
B Mechanical Specification Case No.912C  Unit:mm
215 1775
325 150
175 475
M+t [
1 L
LED ] & <@ o 1
Lo I IR A
—-0 | P ﬁCD |
+VADJ. P &
| |
H 9 s m 0|0 s
TN SNGEA
b7 [ | o
9 () © -
iEE = NN 5
e 0s L @ |
4-M4 L=5mm
L) ]
hy O -9 | o
ODI b ‘ 5-M3 L=3mm ‘ a 0
=N _—— e — & S
== = - —
07 e = B
Terminal Pin No. assignment : L L)
PinNo. | Assignment | PinNo. | Assignment 15 215 ﬁ 6cm FAN
1 ACIL 4~6 | DCOUTPUT-V T a2s 150 ‘
2 ACIN 7~9  |DCOUTPUT +V r ‘ —
3 FG= @ @ b
12 max, O— - 1@
N A R |
& — | & | 8
|
Snnponooannonionogonns. |
B Block Di 6-M4 L=6mm
OocCK Diagram o 115/230V(SW) E* RECT;&FIERS FAN fosc : 90KHz
FILTER
‘FAN ON/OFF CONTROL
EMI POWER % E RECTIFIERS o +V
1P O— RECTIFIERS — — &
FILTER SWITCHING FILTER o -V
1 e
v
FG | Hf# 0.V.P.
O.L.P. )—— PWM
CONTROL J#% | DETECTION
CIRCUIT |
Bl Derating Curve B Static Characteristics
1)
100 1 100 ’ «
90 - / J
L i — 180 ~ 264V/AC
80 80 - / === 90~132VAC A
60 1 70 / b
S S :
g ’ 2
3 3 50 .
20 N 40 L i
I | | | | | | | | L1 | [ ) I |
2 10 0 10 20 30 40 50 60 (HORIZONTAL) 90 95 100 105 115 « 132
180 190 200 210 230 264
AMBIENT TEMPERATURE (C) INPUT VOLTAGE (VAC) 60Hz

File Name:SE-350-SPEC 2012-11-06
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MOTOR CONTROLS REV 7: March 25, 2011 il SN

(714) 832-8874

Thank you for purchasing the G213V drive. The G213V is part of Geckodrive’s new generation of CPLD-based microstep drives.
It has short-circuit protection for the motor outputs, over-voltage and under-voltage protection, over-temperature protection,
reversed power supply polarity protection and will survive accidental motor disconnects while powered-up.

The G213V uses a synchronous PWM design that is absolutely silent when the motor is stopped or turning slowly. It virtually
eliminates stopped-motor heating regardless of power supply voltage.

The STEP, DIRECTION and DISABLE inputs are opto-isolated. All three inputs work with 2.5V, 3.3V or 5V logic drive signals.
The input drive current is now 2.5mA at 2.5V so almost all logic family (74LS, 74HC, etc.) can be used to drive these inputs. The
COMMON return for the signals is controller ground referenced instead of +5VDC. This greatly eases the drive to controller
interface.

There are no unusual STEP to DIRECTION timing restrictions. Stepping occurs on the positive edge of the STEP pulse. The
DIRECTION input must be true 200nS before and after this STEP pulse edge.

The G213V microstep drive is warranted to be free of manufacturing defects for 1 year from the date of purchase. Anyone who is
dissatisfied with it or is unable to make it work to their satisfaction for any reason will be cheerfully refunded the purchase price if
the G213V is returned within 15 days of the purchase date in a cosmetically and electrically undamaged condition.

PLEASE READ FIRST BEFORE USING THE G213V
Before you start you must have a 2-phase hybrid PM step motor (ordinary 1.8 or 0.9 degree per step motor), a DC power supply
suitable for the motor and a current set resistor. The motor’s rated phase current must not be more than 7 Amps. The power
supply voltage must be between 15VDC and 80VDC unregulated. The current set resistor may be a 1/4-Watt, 5% part. Finally
have a STEP, DIRECTION and DISABLE (if needed) source available.

G213V TERMINAL WIRING

The G213V uses a 2-piece modular main connector. The connector is split in two pieces; terminals 1 through 6 (power supply and
motor leads) and terminals 7 through 12 (control interface). Each can be removed separately by pulling the connector body
upwards and off of the mating header pins on the G213V. The connectors must initially be removed to mount the G213V to a
heatsink or chassis.

TERMINAL 1 Power Ground
Connect the negative (black) lead of your power supply to this terminal.

TERMINAL 2 Power (+)
Connect the positive (red) lead of your power supply to this terminal. It must be between +18VDC to
+80VDC.

TERMINAL 3 Motor Phase A

Connect one end of your “Phase A” motor winding here.

TERMINAL 4 Motor Phase /A
Connect the other end of your “Phase A” motor winding here.

TERMINAL 5 Motor Phase B
Connect one end of your “Phase B” motor winding here.

TERMINAL 6 Motor Phase /B
Connect the other end of your “Phase B” motor winding here.

TERMINAL 7 Disable
This terminal will force the winding currents to zero when tied to the step and direction controller +5V.

TERMINAL 8 Direction
Connect the DIRECTION signal to this terminal.

TERMINAL 9 Step
Connect the STEP signal to this terminal.

TERMINAL 10 Common
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Connect the controller's GROUND to this terminal.

TERMINAL 11 Current Set
Connect one end of your current set resistor to this terminal.

TERMINAL 12 Current Set
Connect the other end of your current set resistor to this terminal.

POWER SUPPLY WIRING

TERMINAL 1 Power Ground
Connect the power supply ground to term.1

TERMINAL 2 Power (+)
Connect the power supply “+” to this terminal

The power supply voltage must be between 15 VDC and 80 VDC. The maximum power supply current required is equal to the
motor’s rated phase current. An unregulated power supply may be used so long as the voltage stays between the specified limits;
keep the power supply ripple voltage to 10% or less for best results.
CAUTION! Power supply voltage in excess of 80 VDC will blow the G213V internal fuse.
CAUTION! Reversed power supply polarity will blow the G213V internal fuse.

CAUTION! Never put a switch on the DC side of the power supply! This will damage, if not destroy, your drive!
The choice of power supply voltage depends on the required high-speed performance from the motor; doubling the voltage
doubles the motor’s high-speed power. In all cases the power supply voltage should be no less than 4 times or no more than 20
times the motor’s rated voltage. The motor may not run as smoothly as possible if the power supply voltage is less than 4 times or
more than 20 times the motor’s rated voltage. A power supply voltage greater than 20 times the motor’'s rated voltage may
overheat and damage the motor. Motor winding inductance should be 500uH or greater.
A more accurate calculation of power supply voltage is to find your motor’s inductance, and put it into the following equation.

32 * (YmH inductance) = Power Supply Voltage
If your motor has 2mH of inductance, the equation would look as follows.

32* (V2) = 45.12V

MOTOR CONNECTION

TERMINAL 3 Phase A
Connect one motor winding to this terminal

TERMINAL 4 Phase /A
Connect the other end of the winding to this terminal

TERMINAL 5 Phase B
Connect the other motor winding to this terminal

TERMINAL 6 Phase /B
Connect the other end of the winding to this terminal

One motor winding connects to terminals 3 and 4 and the other winding connects to terminals 5 and 6. Turn the power supply off
when connecting or disconnecting the motor. If the motor turns in the wrong direction, reverse the motor winding connections to
terminals 3 and 4.

CAUTION! Avoid shorting the motor leads to each other or to ground or the G213V will enter protective shut-down.

4-wire, 6-wire and 8-wire motor may be used. If 6-wire motors are used, they may be connected in half winding or full winding.
This is equivalent to an 8-wire motor connected in parallel or series. If a motor is connected in series or full winding, the motor’s
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phase current rating is half of its parallel or unipolar rating. The choice depends on the high-speed performance required; a
parallel-connected motor will provide twice the power of a series-connected motor at the same power supply voltage.

DISABLE PIN

TERMINAL 7 Disable
This terminal will force the winding currents to zero when tied to the step and direction controller +5V.

The DISABLE input on the G213V is optically isolated and requires logic “1” to DISABLE and logic “0” to ENABLE the drive. Once it is
disabled, the motor windings are unergenized and the motor freewheels.

STEP AND DIRECTION INPUTS

TERMINAL 8 Direction
Connect the DIRECTION line to this terminal.

TERMINAL 9 Step
Connect the STEP line to this terminal.

TERMINAL 10 Common
Connect this terminal to the controller GROUND

These 3 inputs are optically isolated from the rest of the drive. They will operate with 2.5V, 3.3V or 5V logic outputs with 2.5mA
minimum source drive current. The STEP input's maximum rated frequency is 350kHz with a 50% duty-cycle waveform. The
G213V steps the motor on the 0 to 1 logic (positive) edge of the STEP signal.

TERMINAL 11 Current Set
Connect the current set resistor to this terminal

TERMINAL 12 Current Set
Connect the other end of the current set resistor to this terminal

This input matches the G213V'’s current output to the motor windings. The G213V will accommodate motor winding currents from
0 to 7A. Use the following equation to calculate the value, (in kilo-Ohms) of the current set resistor:
R (in kilo-ohms) =47 *| | (7 — 1) Use the nearest standard value 5% tolerance, 1/4W resistor for this setting.

Here are the current set resistor values for motor current in .5A increments. Round the appropriate answer to the nearest 5%
resistor value.

1A -7.8K
1.5A - 128K
2A - 18.8K
2.5A -26.1K
3A —35.25K
3.5A —47K
4A - 62.67K
4.5A - 84.6K
5A —117.5K
5.5A —172.33K
6A — 282K

. 6.5A-611K
m. 7A-OPEN

AT T S@moo0Tw

OTHER CONSIDERATIONS:

HEATSINKING: The G213V needs heatsinking for current settings greater than 3 amps. The case temperature (measured on the
bottom plate) should not exceed 70 degrees C, and for best life should be kept at 50C degrees or less. Use heatsink compound
between the G213V and your heatsink.

CAUTION! Current settings above 3A without a heatsink may result in the G213V entering thermal shutdown.

AUTO CURRENT REDUCTION: The G213V reduces motor phase current to 71% of the set current value 1 second after the last
step pulse is sent. The G213V also changes to a special recirculating current mode to nearly eliminate motor heating.
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ADJUST: This trimpot adjusts the motor for the smoothest possible low-speed operation. Set the motor speed to about 1/2
revolution per second and then turn the trimpot until a distinct null is noted in the motor’s vibration. This will result in the most
even microstep placement for a given motor and power supply voltage. The default setting for this trimpot is at %2 -turn and the
setting for your motor will be within +/- “-turn of the default setting.

G213V INDICATORS:
POWER LED: The GREEN POWER indicator is lit whenever the G213V has power supply voltage applied.

FULL POWER LED: The YELLOW FULL POWER indicator is lit when the motor is turning fast enough to generate maximum
possible mechanical power. Power is torque times RPM and power output reaches its maximum value when this indicator is lit.
Use this indicator to verify your motor is optimally geared to the load.

ERROR LED: The RED ERROR indicator is lit when:
1) During power-on reset for 1 second when power is first applied to the G213V.
2)  While the DISABLE input is active.
3) When there is a short-circuit on any motor output. Momentarily activate the DISABLE input to reset.
4) During over-temperature shutdown. The LED automatically resets when the drive temperature drops.

INTERNAL FUSE: The G213V uses a socketed, user-replaceable internally mounted fuse (Littlefuse Inc. part # 0251005.MXL).
Reversing the power supply polarity or a power supply voltage over 114VDC will cause the internal fuse to blow.

CAUTION! Do not use any other type of fuse, do not bridge a blown fuse with wire and do not solder the fuse in place. Doing so
will void the drive’s warranty.

REMOVING AND REPLACING THE COVER:

REMOVING THE COVER:

1) Remove the two 2-56 phillips-head screws on the bottom of the drive.
2) Slide the cover backwards until it clears the drive.

REPLACING THE COVER:

1) Slide the cover forward over the drive while lifting the back of the cover.
2) Replace the screws on the bottom of the drive.

ADJUSTING MICROSTEP RESOLUTION
The G213V has an onboard step pulse multiplier called the G901X that allows the drive to operate in full step, half step, 5

microstep and 10 microstep modes. The G901X uses a 2mm jumper block and two jumpers to set the resolution. The jumper
block can be found by using the diagram below:
0875

O |
(@]

ol O
ol O
ol O

OPTOISOLATOR

O lo
O o
O lo

0.850"

CPLD
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Once the jumpers have been located they may be set according to the diagram below. Please note that the four pins closest to
the optoisolator are unconnected and can be used as jumper storage. It is recommended that needle nose pliers or tweezers be
used to adjust the jumper settings. The power to the G213V must be turned off before any adjustment is to be made on the step

pulse multiplier.
O O
O O
O
O
O
O

FULL STEP

HALF STEP

5 uSTEP

10 uSTEP
@) (@)

OPTOISOLATOR >

METHOD OF OPERATION FOR STEP PULSE MULTIPLIER:

The G901X step pulse multiplier still allows all of the benefits of microstepping at low speeds and full stepping at high speeds that
the G203V has. The step pulse multiplier works by outputting a set number of pulses to the main motor control board it is
attached to, which is the G203V in the case of the G213V.

If the step pulse multiplier is set to full stepping mode it will output ten microsteps for every pulse it receives on its input; as far as
the base drive is concerned, it is always microstepping at its normal rate. This means that the drive will continue to morph to full
step at higher speeds to allow the highest possible torque from the motor.

TROUBLESHOOTING:

EVERYTHING IS CONNECTED, NOTHING HAPPENS: Is the GREEN LED lit? If not, either the G213V has no power supply
voltage connected or something very bad caused its internal fuse to blow. Check the power supply voltage using a multimeter set
to ‘DC VOLTS’ on terminal screw heads 1,2 of the drive.

The internal fuse is the G213V’s final line of protection. It blows only under the most extreme circumstances. Those are reversed
power supply polarity; AC voltage instead of DC voltage on terminals 1 and 2 and power supply voltages in excess of 114VDC.
Correct the problem and replace the fuse with the only approved type. It is the only kind that blows fast enough to protect the
G213V. Anything else voids the warranty.

EVERYTHING IS CONNECTED, RED INDICATOR STAYS LIT: If the RED and GREEN indicator LEDs are lit then the motor is
miswired, the motor has a wire shorted to ground, is shorted to another motor wire or the motor is bad. Secondarily: Everything
ran OK but the RED LED lit a while later. Check the drive temperature; it may have overheated because of inadequate
heatsinking. Also see that the DISABLE input isn’t being activated (+5VDC on DISABLE).
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MOTOR HAS NO HOLDING TORQUE: If the RED LED is off and the GREEN LED is on, check the CURRENT SET resistor with
a multimeter. Re-calculate the resistor value. Check to see if the motor is connected to the G213V.

MOTOR HAS HOLDING TORQUE BUT WON’T MOVE: Check your STEP, DIRECTION, DISABLE (if used) and COMMON
interface. Verify COMMON goes to your controller GND.

MY MOTOR RUNS ROUGH AT LOW SPEEDs: Try adjusting the ADJUST trimpot setting. Verify you are using the correct
CURRENT SET resistor. A round stepper motor will not operate as well as a square stepper motor as they were not designed for
microstepping.

MY YELLOW LED NEVER LIGHTS: You are not going fast enough to get full power from your motor. If you don’t need to go any
faster, use a lower power supply voltage. This indicator is a good application diagnostic for motor gearing and power supply
voltage choice. Using it correctly will help you to optimize your system.

DISCLAIMER

CERTAIN APPLICATIONS USING POWER PRODUCTS MAY INVOLVE POTENTIAL RISKS OF DEATH, PERSONAL INJURY
OR SEVERE DAMAGE TO PROPERTY. GECKODRIVE INC. PRODUCTS ARE NOT DESIGNED, AUTHORIZED OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR OTHER CRITICAL APPLICATIONS. INCLUSION
OF GECKODRIVE INC. PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE PURCHASER'S
OWN RISK

In order to minimize risks associated with the purchaser’s application, adequate design and operating safeguards must be
provided by the purchaser to minimize inherent or procedural hazards. GECKODRIVE INC. assumes no liability for applications
assistance or the purchaser’s product design. GECKODRIVE INC. does not warrant or represent that any license, either express
or implied, is granted under any patent right, copyright or other intellectual property right of GECKODRIVE INC.
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1.7500 I
G213V Microstep Drive g ==Y
- POW/ERR
. . 1A 82K
Cover: Aluminum, Anodised i A 18K
. 3A 36K
Connector: Modular, 5 mm pitch A 6K
. . 5A 120K
Plate: Aluminum, Hard Anodised GECKODRIVE &\ 77«
COlOf' Red AnOdised Whlte TeXt G213V MICROSTEPDRIVE  7A OPEN
- ’ ™7
Weight: 3.7 oz, (104 gm) 230  » M pm il
. ' 1 Z 2 < KK o
Size: 2.5" by 2.5" by 0.8375" 222%98% . 55 &
63.5 mm, 63.5 mm, 21.3 mm £222223F .,b:¢g%
2 ! 255515833
1 2 3 4 5 6 7 8 9 10 11 12
o lolelololelelelolelel]o
A /U A
——| [*—0.1500
O O OO O Q| O OO O O
s Q0022022220
2.1250
4 |
[i | | |
0‘1250:r
SPECIFICATIONS:
Supply Voltage: 1510 80 VDC
Phase Current: 0to 7 Amps
Auto Current Reduction: 71% of set current, 1 second after last Step Pulse
Size: 2.5"W, 2.5"D, .85"H (63.5mm, 63.5mm, 21.5mm)
Mounting Pattern: 4 6-32 screws, 1.75” by 2.375” (44.5 mm, 60 mm)
Weight: 3.6 0z. (100 gm)
Quiescent Current: 20 Ma or less (drive disabled)
Short-circuit trip current: 10A, 3uS response time
Step Frequency: 0 to 333 kHz
Step Pulse “0” Time: 2uS min (Step on rising edge)
Temp: 0to70C
Step Pulse “1” Time: 1 uS min
Humidity: 0 to 95 % (non-condensing)
Direction Setup: 200nS before step pulse rising edge

200nS hold after step pulse rising edge

Power Dissipation: 1to 13 W (0 to 7 Amps)

2.5000
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Product Code: AK-210

Home > Products > Cooling solutions > System Cooling > AK-210

Specification

Application
Cooler dimension
Heatsink material
Weight
Installation

Fan diamension
Fan Speed

Fan airflow

Fan air pressure
Noise level
Current rating
Voltage rating
Bearing type

Fan life expectancy
Fan connector
Product code

NOTE: Before installing the cooler, ensure the surface of the chipset is perfectly clean. If any residue of

Chipset cooler

40 x 40 x 24 (H) mm
Blue anodized aluminium
38g

Thermally conductive adhesive tape (pre-applied)
40 x 40 x 10mm

5000 RPM

5.20 CFM (8.18 m3/h)
2.23 mm H20

20.0 dB(A)

0.10 A

12V DC

Sleeve bearing

30,000 hours

3pin

AK-210

old thermal compound is present, clean it with Isopropyl or Akasa TIM clean.

Legal Notice | Contact Us

Cables Accessories

- ) 5
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Talk to us for your thermal
solution and modding advice

©2013 Akasa All Right Reserved
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ARCTIC MX-2

Award-Winning High Performance Thermal Compound

Main Features

* High thermal conductivity

* Low thermal resistance

* Electrically non-conductive
* Non-capacitive

* Non-curing

* Non-corrosive

* Non-bleeding

; -y
www.arctic.ac ) g



ARCTIC MX-2°

Award-Winning High Performance Thermal Compound

Non-Metallic Thermal Paste

The ARCTIC MX-2 outperforms other metallic
thermal pastes in the market. Its metal-free, non-
electrical conductive design eliminates any risks
of causing short circuit, adding more protection
tothe CPU and VGA cards.

High Performance

Due to its high thermal conductivity and low
thermal resistance, the ARCTIC MX-2
guarantees efficient thermal dissipation from the
components. With excellent temperature
reduction performance, the ARCTIC MX-2 is
ideal for CPU and GPU cooling, and other
applications between power semiconductor
components and heatsinks. It is also one of the
easy ways to improve the overclockability

Application
CPU, GPU, power semiconductor components

Specifications:

Viscosity: 850 poise

Density: 3.96 g/cm’

Net weight: 49/8g/30g/659g
ARCTIC MX-2 0 45°C 28.35°C
Arctic Silver 5 e o o — 28.85°C
ZEROtherm ZT-100 E— O 65°C 29.75°C
Arctic Silver Ceramique e | o ——. 33.05°C
Zalman ZM-STG1 S ——_35.10°C
Cooler Master HTK-002 —2.35°C 37.90°C

444Better

B Full Load B de Delta to Ambient 24°C

Tested Intel Qx6850 Core 2 Extreme at 3.00GHz
Data source: HardwareLogic.com
CPU Cooler: Zalman Reserator XT

www.arctic.ac
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“It is exciting to see a non-metallic paste showing
better performance than metal based ones.”
— DarkHardware.com

hardwaretech

“This paste can produce excellent results in the
case for the video, and the processor. ARCTIC
MX-2 is an excellent choice for enthusiasts.”

— HardwareTech

7C
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® 2-V1t05.5-V Ve Operation

Max tpg of 15ns at5V

® Schmitt-Trigger Inputs Allow for Slow Input

Rise/Fall Time

® Polarity Control for Y Outputs Selects True

or Complementary Logic

® Typical V oL p (Output Ground Bounce)
<0.8VatVcc=3.3V, Ty =25°C

® Typical V ony (Output V gy Undershoot)
>2.3VatVec =33V, Tp =25°C

® |, Supports Partial-Power-Down Mode

Operation

® Supports Mixed-Mode Voltage Operation on

All Ports

® [atch-Up Performance Exceeds 250 mA Per

JESD 17

® ESD Protection Exceeds JESD 22
- 2000-V Human-Body Model (A114-A)
— 200-V Machine Model (A115-A)
— 1000-V Charged-Device Model (C101)

description/ordering information

NT OR PW PACKAGE

TIC
A

B
D1
D2
D3
D4
D5
D6
D7
D8
GND

(TOP VIEW)

d

24]VCC
23[ P
22[] N
21{] v1
20(] v2
19[] v3
18]] v4
17]] Y5
16]] Y6
15(] v7
14[] v8
13[] OE

© 00 N O g b~ WN PP

e
N P o

The SN74LV8151 is a 10-bit universal Schmitt-trigger buffer with 3-state outputs, designed for 2-V to 5.5-V V¢
operation. The logic control (T/C) pin allows the user to configure Y1 to Y8 as noninverting or inverting outputs.
When T/C is high, the Y outputs are noninverted (true logic ), and when T/C is low, the Y outputs are inverted

(complementary logic).

When output-enable (OE) input is low, the device passes data from Dn to Yn. When OE is high, the Y outputs
are in the high-impedance state. The path A to P is a simple Schmitt-trigger buffer, and the path B to N is a simple

Schmitt-trigger inverter.

This device is fully specified for partial-power-down applications using lys. The Iy circuitry disables the outputs,
preventing damaging current backflow through the device when it is powered down.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
+
TA PACKAGE PART NUMBER MARKING
PDIP = NT Tube SN74LV8151INT SN74LV8151INT
—-40°C to 85°C Tube SN74LV8151PW
TSSOP - PW Lv8151
Tape and reel | SN74LV8151PWR

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design
guidelines are available at www.ti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

dard warranty. Prod pi g does not
testing of all parameters.

*5‘ TEXAS

Copyright © 2004, Texas Instruments Incorporated

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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FUNCTION TABLES

INPUT OUTPUT

A P
L L
H H

INPUT OUTPUT

B N
L H
H L
INPUTS OUTPUT
OE TiIC D Y
L L L H
L L H L
L H L L
L H H H
H X X z

logic diagram

23

— 1 13 —
T/IC o OE

D1

- 21

To Seven Other Channels

{'f TEXAS
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T

SUPPLY VOIAGE FraNGE, VG « vttt ettt e e e e e e e e e e -05Vto7V

Input voltage range, Vi (See NOte 1) . ... e -05Vto7V
Voltage range applied to any output in the high-impedance

or power-off state, Vo (See Note 1) . ... .. -05Vto7V

Output voltage range, Vg (see Notes L and 2) ..., -05VtoVec+05V

Input clamp current, ik (V] < 0) .ot -20 mA

Output clamp current, Iok (VO < 0) .o -50 mA

Continuous output current, Ig (Vo = 0t0 Ve )+ v v +35 mA

Continuous current through Ve or GND ... 70 mA

Package thermal impedance, 03p (see Note 3): NT package .............. ..., 67°C/W

(see Note 4): PWpackage ............ccoiiiiiiiiiinan. 88°C/W

Storage temperature range, Totg « o —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 5.5 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51-3.
4. The package thermal impedance is calculated in accordance with JESD 51-7.

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
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recommended operating conditions (see Note 5)

Vee MIN MAX | UNIT
Vce Supply voltage 2 55 \%
2V 15
23Vt027V | Vccx0.7
VIH High-level input voltage \%
3Vt 3.6V Vee x 0.7
45V1t055V | Veex0.7
2V 0.5
23V1t027V Vee x 0.3
VL Low-level input voltage \%
3Vt 3.6V Vee x 0.3
45V1t05.5V Vee x 0.3
V| Input voltage 0 55 \Y
I High or low state 0 Vce
\% Output voltage \%
0 P g 3-state 0 55
2V -50 | pA
hlevel 23Vto2.7V -2
| High-level output current
OH g P 3Vt036V 6| ma
45Vto55V -12
2V 50 | upA
23Vto2.7V
loL Low-level output current
3Vto3.6V 6 mA
45Vto55V 12
23Vto2.7V 200
TIC, OE inputs 3Vto3.6V 100 | ns/vV
45Vto55V 20
At/Av Input transition rise or fall rate
23Vto27V
A, B, D inputs 3Vto3.6V 3| ms/V
45Vto55V
TA Operating free-air temperature -40 85 °C

NOTES: 5. Allunused inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

{'f TEXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vee MIN  TYP MAX | UNIT
Vs 25V 1.75
Positive-going input A, B, and D inputs 3.3V 2.31 \%
threshold voltage 5V 35
Vo 25V 0.75
Negative-going input A, B, and D inputs 3.3V 0.99 \Y
threshold voltage 5V 15
AVT 25V 0.25 1
Hysteresis A, B, and D inputs 3.3V 0.33 1.32 \
(VT+ - V12) 5V 05 2
loH = —50 uA 2Vt 55V | Vcc-0.1
IoH = -2 mA 2.3V 2
VOoH OH \Y
IoH = -6 MA 3V 2.48
IoH = —12 mA 45V 3.8
loL = 50 A 2Vt055V 0.1
loL =2 mA 23V 0.4
VoL \%
loL =6 mA 3V 0.44
loL =12 mA 45V 0.55
I V|=5.5V or GND 0to 5.5V 1| uA
loz Vo = Ve or GND 55V 5| pA
Icc Vi=VccorGND, Ip=0 55V 20 UA
loff ViorVo=01t055V 0 5( pA
3.3V 3
Ci V=V GND F
i |=Vceor 5V 3 p
3.3V 5
C Vo =Vcc or GND F
o] O CcC 5V 5 p
switching characteristics over recommended operating free-air temperature range,
Vce =2.5V 1 0.2V (unless otherwise noted) (see Figure 1)
PARAMETER FROM o LOAD IAZZ°C MIN  MAX | UNIT
(INPUT) (OUTPUT) CAPACITANCE TYP
AorB PorN 22 1 45
thd D v 23 1 49 ns
T/IC CL=15pF 24 1 50
ten OE Y 12 1 25 ns
tdis OE Y 11 1 20| ns
AorB PorN 26 1 52
tpd D v 28 1 57 ns
T/IC CL =50 pF 29 1 58
ten OE Y 15 1 30 ns
tdis OE % 15 1 26| ns

*9 TEXAS
INSTRUMENTS
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switching characteristics over recommended operating free-air temperature range,
Vce =3.3V 1 0.3V (unless otherwise noted) (see Figure 1)
LOAD Ta = 25°C
FROM TO A
PARAMETER (INPUT) (OUTPUT) CAZA(\%TA - MIN  MAX [ UNIT
AorB PorN 14 1 26
tpd D v 15 1 29 ns
T/C CL=15pF 16 1 30
ten OE Y 9 1 16 ns
tdis OE Y 8 1 14| ns
AorB PorN 17 1 32
tpd D 18 1 34 ns
T/C v CL =50 pF 20 1 36
ten OE Y 1 1 20| ns
tdis OE 11 1 18| ns
switching characteristics over recommended operating free-air temperature range,
Vee =5V £0.5V (unless otherwise noted) (see Figure 1)
LOAD Ta = 25°C
FROM TO A
PARAMETER (INPUT) (OUTPUT) CAZA(\DCEITA - MIN  MAX [ UNIT
AorB PorN 9 1 15
thd D 10 1 16| ns
T/C v CL=15pF 11 117
ten OE Y 6 1 105| ns
tdis OE Y 6 1 10| ns
AorB PorN 11 1 18
tod D 12 1 20| ns
T/C v CL =50 pF 13 121
ten OE 8 1 125 ns
tdis OE 8 1 15| ns
noise characteristics, V. ¢cc = 3.3V, C_ = 50 pF (see Note 6)
Tp = 25°C
PARAMETER UNIT
MIN  TYP MAX
VOL(P) Quiet output, maximum dynamic VoL 0.6 \Y
VoL(v) Quiet output, minimum dynamic VoL -0.6 \%
VoH(v)  Quiet output, minimum dynamic Vo 2.9 \Y
VIH(D) High-level dynamic input voltage 231 \%
ViL(D) Low-level dynamic input voltage 0.99 \Y

NOTE 6: Characteristics are for surface-mount packages only.

{'f TEXAS
INSTRUMENTS
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operating characteristics, T A = 25°C

PARAMETER

TEST CONDITIONS Vce TYP | UNIT
3.3V 15
de Power dissipation capacitance CL=Noload, f=1MHz =V o pF

*5‘ TEXAS
INSTRUMENTS
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PARAMETER MEASUREMENT INFORMATION

o Vcc
= S1 O Open
From Output Test From Output RL =1k / P
Under Test Point Under Test GND TEST S1
CL CL tPLH/tPHL Open
(see Note A) (see Note A) tpLz/tpzL Vce
tpHZ/tPZH GND
1 L L Open Drain Vce
LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS 3-STATE AND OPEN-DRAIN OUTPUTS
— T 7~ Vcc
Timing Input 50% Vcc
— tyy —» \ (Y
\ \ 1
Vce tsu —‘4—){ \
| | — Vee
0, 0,
Input 50% Vee S0% Vee Data Input 50% Vce 50% Vee
oV oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
————— Y% \Y
cc Output cc
Input 50% Vcc 50% Vcc 50% Vce 50% Vce
oV Control
‘ oV
L | | |
tPLH —N—b‘ 4—>r tPHL tpz —P ‘H_ —» ¢ tprz
In-Phase } . Wave%lﬁgult \ | } } “ee
) 50% V 50% V,
Output cc SlatVee | CC Lvo +03V
\ \ VoL (see Note B) ‘ | - Vo
tPHL —H—>} ‘H?— tPLH tpzH — ‘Q— —» & tpHz
Output
VoH T a2y VOH
Out-of-Phase o | o Waveform 2 VoH-0.3V
Sk ZK 50% V. H
Output 50% Vce _SO_A)XCC S1 at GND vvee 0V
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING
NOTES: A. Cp includes probe and jig capacitance.

TOmMmOO

Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, ty <3 ns, tf< 3 ns.
The outputs are measured one at a time, with one input transition per measurement.

tpLz and tpyz are the same as tyjs.

tpzL and tpzH are the same as tep.

tpHL and tp 4 are the same as tpg.

All parameters and waveforms are not applicable to all devices.

Figure 1. Load Circuit and Voltage Waveforms

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



I

www.ti.com

INSTRUMENTS

D79

PACKAGE OPTION ADDENDUM

11-Apr-2013

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
o Drawing Qty 0) ®3) (4
SN74LV8151DGVR ACTIVE TVSOP DGV 24 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM -40 to 85 Lv8151 P
& no ShiBr) —
SN74LV8151DGVRE4 ACTIVE TVSOP DGV 24 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM -40 to 85 Lv8151 T
& no SbiBr) —
SN74LV8151DGVRG4 ACTIVE TVSOP DGV 24 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM -40 to 85 Lv8151 T
& no SbiBr) —
SN74LV8151DW ACTIVE soIC DW 24 25 Green (ROHS  CUNIPDAU  Level-1-260C-UNLIM -40 to 85 Lv8151
& no Sh/Br) p—
SN74LV8151DWE4 ACTIVE solIC DW 24 25 Green (ROHS  CUNIPDAU  Level-1-260C-UNLIM -40to 85 Lv8151 £ amnles
& no Sh/Br) p—
SN74LV8151DWG4 ACTIVE soIC DW 24 25 Green (ROHS  CU NIPDAU  Level-1-260C-UNLIM -40to 85 Lv8151 £ amnles
& no Sh/Br) p—
SN74LV8151DWR ACTIVE solc DW 24 2000 Green (ROHS CU NIPDAU  Level-1-260C-UNLIM -40 to 85 Lv8151
& no Sh/Br) a—
SN74LV8151DWRE4 ACTIVE soIC DW 24 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM -40to 85 Lv8151
& no Sh/Br) a—
SN74LV8151DWRG4 ACTIVE soIC DW 24 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM -40 to 85 Lv8151 Samples
& no Sh/Br) a—
SN74LV815INT ACTIVE PDIP NT 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type -40 to 85 SN74LV815INT P
(RoHS) m——
SN74LV8151NTE4 ACTIVE PDIP NT 24 15 Pb-Free CU NIPDAU N / A for Pkg Type -40to 85 SN74LV8151INT
(ROHS) —
SN74LV8151PW ACTIVE TSSOP PW 24 60 Green (ROHS  CU NIPDAU  Level-1-260C-UNLIM -40 to 85 Lv8151
& no ShiBr) —
SN74LV8151PWE4 ACTIVE TSSOP PW 24 60 Green (ROHS  CU NIPDAU  Level-1-260C-UNLIM -40 to 85 Lv8151 P
& no ShiBr) —
SN74LV8151PWG4 ACTIVE TSSOP PW 24 60 Green (ROHS  CU NIPDAU  Level-1-260C-UNLIM -40 to 85 Lv8151 T
& no SbiBr) —
SN74LV8151PWR ACTIVE TSSOP PW 24 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM -40 to 85 Lv8151
& no SbiBr) —
SN74LV8151PWRE4 ACTIVE TSSOP PW 24 2000 Green (RoOHS CUNIPDAU Level-1-260C-UNLIM -40 to 85 Lv8151
& no Sh/Br) p—
SN74LV8151PWRG4 ACTIVE TSSOP PW 24 2000 Green (RoHS CUNIPDAU Level-1-260C-UNLIM -40to 85 Lv8151 -
& no Sh/Br) . .

Addendum-Page 1
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® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire Top-Side Marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

1 Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)
SN74LV8151DGVR TVSOP | DGV 24 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
SN74LV8151DWR SOIC Dw 24 2000 330.0 24.4 10.75 | 15.7 2.7 12.0 | 24.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e a
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LV8151DGVR TVSOP DGV 24 2000 367.0 367.0 35.0
SN74LV8151DWR SoIC DW 24 2000 367.0 367.0 45.0

Pack Materials-Page 2
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MECHANICAL DATA

NT (R—PDIP—T**)

24 PINS SHOWN

PLASTIC DUAL—IN—=LINE PACKAGE

PINS **
) A > DM 24 28
1.260 | 1.425
- R AMAX 1 (32,04) | (36.20)
ek B e W e B e Wi e B e Wi W e B e W
R 1.230 | 1.385
0.280 (7,11) (31,24) | (35,18)
— 0.250 (6.55) 0.310 | 0.315
B MAX '
(7,87) | (8,00)
e g iy s s e B B s sy e s gy
1 AAJ Lgi " . 0.290 | 0.295
0.070 (1,78) MAX (7,37) | (7,49)
0.020 (0,51) MIN

0.200 508 MAX
L Seating Plane

?

2o \69\0()0\ 0,25) ()\

0015

0.125 (3,18) MIN

/ 24 Pin — Full Lead

_ 28 Pin — Vendor option @

0°-15° — \4/

0.010 (0,25) NOM

4040050,/C 04/09

NOTES:

A. Al linear dimensions are in millimeters.
B.

This drawing is subject to change without notice.

Dimensioning and tolerancing per ASME Y14.5M-1994.

The 28 pin end lead shoulder width is a vendor option, either half or full width.

{5‘ TExAs
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MECHANICAL DATA

MPDS006C — FEBRUARY 1996 — REVISED AUGUST 2000

DGV (R-PDSO-G*¥)
24 PINS SHOWN

PLASTIC SMALL-OUTLINE

i

[ )

o+ NHHHHHHHHHEHY 4 sonngrune

— 1,20 MAX

015 |
008 & [0,08 |

0,16 NOM

l

I

i Gage Plane _+_

[\ \
Y J

PINS **
14 16 20 24 38 48 56
DIM
A MAX 3,70 3,70 5,10 5,10 7,90 9,80 11,40
A MIN 3,50 3,50 4,90 4,90 7,70 9,60 11,20

4073251/E 08/00

NOTES: A. Alllinear dimensions are in millimeters.
This drawing is subject to change without notice.

OCOow

Falls within JEDEC: 24/48 Pins — MO-153
14/16/20/56 Pins — MO-194

Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side.
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MECHANICAL DATA

DW (R—PDS0—-G24) PLASTIC SMALL QUTLINE

0.614 (15,60)
0.598 (15,20)

AAAAARRRARARR

0.299 (7,60)
0.291 (7,40)

JHHHHHBHEHEG

0.020 (0,51)
Pin 1 J [0.050 (1,27)] JLOM

Index Area ‘%‘omo 025 @‘

N -

0.104 (2,65) Max 0.004 (0,10)
0.013 \
0.008 (0,20) 008 1 / \

\ \
: [ ]0.004 (0,10)
Gauge P\Qne—{ !

? Seating Plane

0.010 (0,25) of _

0.050 (1,27)
0.016 (0,40)

4040000-5/G 01/11

NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

D

Falls within JEDEC MS—013 variation AD.

wi3 TExAs
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MECHANICAL DATA
PW (R—PDS0—-G24) PLASTIC SMALL OUTLINE
00 T
2% T jré,wg
AHHHAHHAHA ] i o
T 0,15 NOM /~ -

4,50 6,60

/
6,60 |/ o
430 6,20 f/ ‘ '
i f Gage Pﬂ& \ }
f /
\ 0,25 7

EEEEEEERREY

0—8° o /
7,90 N 075
7& 0,50
i \ [y \
v A . Seating Plane 9 [ e
AN /
L 1,20 MAX 882 B[00 -

4040064-6/G 02/

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0,15 each side.

@ Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.
E. Fadlls within JEDEC MO—-153
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PW (R-PDS0O—-G24) PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

0 T
U

~ . Solder Mask Opening
é/ .. (See Note F)

7~ Pad Geometry

—
()]
e
/
7/
~ e

— | ———

\‘\\ 0,07 /,
\.. All Arou ng/

.
~ —

-~ . -

4211284-4/F 12/12

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate design.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

TI E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated
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Subminiature Basic Switch

SS-P

SS Series Compatible Mounting with
a Simple Construction and Easy-to-Use
Design Concept

¢ Insert molded base and improved case-to-base seal
provides enhanced resistance to flux.

» Switch rating of 3 A at 125 VAC possible with a single-leaf
movable spring. Models for micro loads with gold crossbar
contact are also available.

* Solder, quick-connect terminals (#110), and PCB terminals
are available, including even-pitched PCB terminals.

¢ us

* RoHS Compliant.
Ordering Information
Terminals | Solder terminals | Quick-connect PCB terminals
Rating Actuator terminals (#110) Uneven pitch Even pitch
3A Pin plunger P SS-3GP SS-3GPT SS-3GPD SS-3GPB
Hinge lever / SS-3GLP SS-3GLPT SS-3GLPD SS-3GLPB
Simulated roller lever ~ |SS-3GL13P SS-3GL13PT SS-3GL13PD SS-3GL13PB
0.1A Pin plunger - SS-01GP SS-01GPT SS-01GPD SS-01GPB
Hinge lever __/ SS-01GLP SS-01GLPT SS-01GLPD SS-01GLPB
Simulated roller lever :f‘ S$S-01GL13P SS-01GL13PT S$S-01GL13PD SS-01GL13PB
Model Number Legend
ss-Uoopd
123 4
1. Ratings 3. Actuator 4. Terminals
3: 3 Aat 125 VAC None: Pin plunger None: Solder terminals
01: 0.1 Aat30VDC L: Hinge lever T: Quick-connect terminals (#110)
L13:  Simulated roller lever D: PCB terminals (Uneven pitch)
2. Contact Gap B: PCB terminals (Even pitch)
G: 0.5 mm

Subminiature Basic Switch SS-P 103
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B Characteristics

Operating speed

0.1 mm to 1 m/s (for pin plunger models)

Operating frequency

Mechanical: 300 operations/min
Electrical: 30 operations/min

Insulation resistance

100 MQ min. (at 500 VDC)

Contact resistance

SS-3P: 50 mQ max.
SS-01P: 100 mQ max.

Dielectric strength (See note 2)

1,000 VAC, 50/60 Hz for 1 min between terminals of the same polarities

1,500 VAC, 50/60 Hz for 1 min between current-carrying metal parts and ground, and
between each terminal and non-current-carrying metal parts

Vibration resistance (See note 3)

Malfunction: 10 to 55 Hz, 1.5-mm double amplitude

Shock resistance (See note 3)

Destruction: 1,000 m/s? (approx. 100 G) max.
Malfunction: 300 m/s? (approx. 30 G) max.

Degree of protection IEC IP40
Degree of protection against electrical shock Class |
Proof tracking index (PTI) 175

Ambient operating temperature

—25°C to 85°C (at 60% RH max.) with no icing

Ambient operating humidity

85% max. (for 5°C to 35°C)

Life expectancy

Mechanical: 1,000,000 operations min. (60 operations/min)
Electrical: SS-3P: 70,000 operations min. (20 operations/min, 125 VAC)
100,000 operations min. (20 operations/min, 30 VDC)
SS-01P: 200,000 operations min. (20 operations/min)

Weight

Approx. 1.6 g (for pin plunger models)

Note: 1. The data given above are initial values.
2. The dielectric strength shown in the table indicates a value for models with a Separator.

3. For the pin plunger models, the above values apply for both the free position and total travel position. For the lever models, the values
apply at the total travel position. Contact opening or closing time is within 1 ms.

H Ratings

Model SS-3P SS-01P
Rated voltage Item Resistive load
125 VAC 3A 0.1A
30 VDC 3A 0.1A

Note: The electrical rating applies under the following test conditions:
Ambient Temperature = 20+2°C, Ambient Humidity = 65+5%, Operating frequency = 30 operations/minute

H Approved Standards

UL Recognized (File No. E41515)

H Contact Specifications

)" ltem SS-3P SS-01P
CSA Certified (UL approval) Specification Rivet Crossbar
Rated Voltage SS-3P SS-01P Material Silver alloy Gold alloy
125 VAC 3A 0.1A Gap (standard value) 0.5 mm
30 VDC 3A 0.1A Minimum applicable
load (see note) 160 mA at 5 VDC 1mAat5VDC

ENG1058-1 - - VDE approval Note: Mini licable loads are indicated by N standard ref

. ote: Minimum applicable loads are indicated by N standard refer-
(File No. 40008425) ence values. This value represents the failure rate at a 60%
Rated Voltage SS-3P SS-01P (Ago) reliability level (JIS C5003).
125 VAC 3A 01A The equation Agy=0.5 x 10'.6 / operations indicates that a .faillu.re

rate of 1/2,000,000 operations can be expected at a reliability

30 VvDC 3A 0.1A level of 60%

Testing conditions: 5E4 (50,000 operations), T55 (0°C to 55°C)

Note: The rated values approved by each of the safety standards
(e.g. UL, CSA) may be different from the performance charac-
teristics individually defined in this catalog.
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Engineering Data
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B Mounting Holes
PCB Mounting Dimensions (Reference - uneven spacing)

[« 16.120.1 —>

8.8+0.1 ‘ Three, 1.35 to 1.5 dia.

©

PCB Mounting Dimensions (Reference - even spacing)

762401 7'621°“Three, 1.35t0 1.5 dia.

'

B Contact Form
SPDT

ComMm NO NC

Dimensions

Panel Mounting

All switches may be panel mounted using M2.3 mounting screws with
plane washers or spring washers to securely mount the switch.
Tighten the screws to a torque of 0.23 to 0.26 N-m

Two, 2.4-dia. mounting holes or M2.3 screw holes

ég.Sﬂ)“'

Bl Terminals

Note: 1. Unless otherwise specified, all units are in millimeters and a tolerance of £0.4 mm applies to all dimensions

2. Terminal plate thickness is 0.5 mm for all models.

Solder Terminals

7.55402

215

PCB Terminals (Uneven pitch)

7.55+02

Quick-connect Terminals (#110)

7.55402

7.6102 7.6402

PCB Terminals (Even pitch)

7.55+02

1.8 3.9

62102 7.62+02
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B Dimensions and Operating Characteristics

Note: 1. Unless otherwise specified, all units are in millimeters and a tolerance of £0.4 mm applies to all dimensions
2. The following illustrations are for solder terminal models. Refer to “Terminals” for models with quick-connect terminals (#110) and PCB terminals.

3. The operating characteristics are for

Pin Plunger Models
SS-3GP

operation in the A direction(¥)

7.86402 Characteristics| SS-3GP S$S-01GP
SS-01GP o 35 OF 153 of
| 2.540.07 dia. *Hji 2.35397° dia. max. 9
T — . RF min. 20 of
op 2958 69 77 PT max 0.6 mm
| S92 'S vy . :
+ k=2 ey OT min. 0.4 mm
LI L?j t MD max. 0.15 mm
2157 Efi’;.)f» Three, 1.6 dia. holes 05 op 8.4+0.3 mm
) 6.4+02
515 95201
——19.8+02 —|
Hinge Lever Models
SS-3GLP 103 Stainess-steel lover Characteristics| SS-3GLP | SS-01GLP
SS-01GLP '
2.5+007 dia. OF max. 51 of
2.3513975 \‘r RF min. 5 df
C P — x OT min. 1.0 mm
A‘ oK L
7.3 T MD max. 0.8 mm
b Efj 2.35'397° dia. FP max. 13.6 mm
2,157 5-75?;57% Three, 1.6 dia. holes oP 8.8+ 0.8 mm
) 6.4402
51595201
19,8402 —|
Simulated Roller Lever Models
SS-3GL13P 36 ot
SS-01GL13P 1203 Stainless-stes! lever Characteristics | SS-3GL13P |SS-01GL13P
! : OF max. 51 of
2.5+0.07 dia. %7 B
- s = RF min. 5 of
o C\’F o 7 r OT min. 1.0 mm
7‘\3 )8 2 EE MD max. 0.8 mm
| Efj 235950 dia FP max. 15.5mm
2,15+ Efi%, Three, 1.6 dia. holes 05 OP 10.7+£ 0.8 mm
) 6.4402
515 9,501
——19.8+02 —=
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B Correct Use
Mounting

Mount the Switch onto a flat surface. Mounting on an uneven surface
may cause deformation of the Switch, resulting in faulty operation or
breakage in the housing.

Operating Stroke Setting

Take particular care in setting the operating stroke for the pin plunger
models. Make sure that the operating stroke is 60% to 90% of the
rated OT distance. Do not operate the actuator exceeding the OT dis-
tance, otherwise the life expectancy of the Switch may be shortened.

Using Microloads

Using a model for ordinary loads to switch microloads may result in
faulty operation. Instead, use the models that are designed for micro-
loads and that operate in the following range;

s
S o1ema 26mA  100,mA
= 30 A}
o
= \
\
24 2}
\
Operating range \\ Operalfmg
for micro load \ :;"n%?aﬁr
models SS-01P \ | oad modets
\| SS-3P
12
Inoperable’
range
5
1mA 100 mA 160 mA
0
0.1 1 10 100 1,000
Current (mA)

However, even when using microload models within the operating
range shown above, if inrush current or inductive voltage spikes
occur when the contact is opened or closed, it may increase contact
wear and so decrease the service life. Therefore, insert a contact
protection circuit where necessary.

H Cautions
Handling

Turn OFF the power supply before mounting or removing the Switch,
wiring, or performing maintenance or inspection. Failure to do so may
result in electric shock or burning.

Solder Terminal Connection

When soldering lead wires to solder terminals, first insert the lead
wire conductor through the terminal hole and then solder.

Make sure that the temperature at the tip of the soldering iron is

350 to 400°C. Do not take more than 3 seconds to solder the switch
terminal, and do not impose external force on the terminal for 1 min
after soldering. Improper soldering involving an excessively high
temperature or excessive soldering time may deteriorate the charac-
teristics of the Switch.

Quick-Connect Terminals

Wire quick-connect terminals (#110) with receptacles. Insert the ter-
minals straight into the receptacles. Do not impose excessive force
on the terminal in the horizontal direction, otherwise the terminal may
be deformed or the housing may be damaged.

Use appropriate #110 QC connectors, made by Nippon Tanshi or
Tyco Electronics, to mate with the quick-connect versions of the
switch. These connectors are not sold by OMRON. Contact Nippon
Tanshi or Tyco Electronics to purchase these connectors.

PCB Terminal Connection

When using automatic soldering baths, we recommend soldering at
260+5°C within 5 seconds. Make sure that the liquid surface of the
solder does not flow over the edge of the board.

When soldering by hand, as a guideline, solder with a soldering iron
with a tip temperature of 350 to 400°C within 3 seconds, and do not
apply any external force for at least 1 minutes after soldering. When
applying solder, keep the solder away from the case of the Switch
and do not allow solder or flux to enter the case.

Insulation Distance

Use a separator between the switch and metal mounting panels, to
ensure proper dielectric characteristics are achieved.
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All sales are subject to Omron Electronic Components LLC standard terms and conditions of sale, which
can be found at http://www.components.omron.com/components/web/webfiles.nsf/sales_terms.html

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

OMRON

OMRON ELECTRONIC OMRON ON-LINE
COMPONENTS_LLC . Global - http://www.omron.com

55 E. Commerce Drive, Suite B USA - http://www.components.omron.com
Schaumburg, IL 60173

847-882-2288

Cat. No. X303-E-1 11/10 Specifications subject to change without notice Printed in USA
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T1LAV Series Linear Actuators) _S¥ sy UTOMATION

* NEMA 11 (28.2mm Square)

* Single Size and Winding Available
* Single Lead Screw Available

* Unique Centering Bushing Option
* 1.8 Degree Stepping Motor

* Optional Adders Available

Anaheim Automation’s 11AV leadscrew Stepper Motors were designed to be the most
versatile linear position motors in today’s market. Based on the NEMA 11 hybrid step motor,
they are available in thru-screw verisons with a variety of drive-nut and support bushing
options. AV Linear Actuator motors are robust and can be easily configured to solve some of
the most difficult application problems. Integration of a leadscrew with a motor saves space,
elimates components, and reduces cost. While many standard configurations are available,
custom modifications for OEM customers are welcome.

FEATURES

DESCRIPTION

11AV102 - AX - 06 - SB

A 0.050” 06 6” B Bushing
C 0.125” 12 12" C Cover Only
E Encoder
EXAMPLE: N No Extension

11AV102CX12-SC = NEMA 11 Frame, 1 Stack, 1.0A Motor,
0.125” screw pitch resolution, 12" screw length, Standard Nut
on the front of the motor and a cover on the rear.

o
Ll
o0
=
D
z
-
<
o
<
)
=
D
o0

Note: See Accessories on our website for optional encoder
and/or connector adders.

L010786

. [910 East Orangefair Ln. Anaheim, CA 92801 Tel. (714) 992-6990 Fax. (714) 992-0471 www.anaheimautomation.com]
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Model Series  Series RMS Series Power Series Rotor NUTTSE Motor Motor

Voltage Current Resistance Inductance Interia Weight Length
n A ) (A (ohms) W) (mH)  (ozisecy) °TLeads (o) (in)
% 11AV102 3.2 1.0 2.1 3.2 1.5 1.28x10# 4 3.9 1.34
=
<
S
L Screw  Static Dynamic  Travel per  Travel per Positioning
8 Screw Pitch Pitch Force Force Full Step Microstep Accuracy
o (in) (Ib) (Ib) (in) (in) (in)
0p] A 0.050 32 27 0.00025 .98x10° 0.0004
© 0.125 20 16 0.00063 2.44x10° 0.0004
[28.20] /— 4X M2.5X0.45 T .08[2]
/ [2] [34]
; .08 1.34
" [22] 1 A‘ [4.76]
> b.866 I ®.188
@) [23]
) 21 5Q
Z
LLl i T
z * [15.5
@) . : 6.8
5] § 61 — ?]
20 [15] .
59
o
_ . : LEADWIRES
Note: All Units are in Inches AWG25
12" LENGTH

g Switching Sequence < Black
= w
< Step Black  Orange Red Yellow g
E 1 + . + o o
range
2) -
8 * * m
Z 3 - + - +
(_D 4 + +
Z 3 2
o 2
; PHASE B

L010786

. {910 East Orangefair Ln. Anaheim, CA 92801 Tel. (714) 992-6990 Fax. (714) 992-0471 Www.anaheimautomation.com}




5/22/13
ltems in Cart 1
Current Total $36.72
View Cart
Search

Go

Product Home Page

Acrylic Display Cases,
Clear Show cases

Acrylic Box Dis play
Cases with no
Base

Acrylic Box Display
Cases with
Hardw ood Base

Clear Acrylic Box
Display Cases w ith
Clear Base

Clear Acrylic Box
Display Cases w ith
Black Base

Angled Acrylic Box
Display Cases w ith
no Base

Angled Acrylic Box
Display Cases w ith
Hardw ood Base

Angled Acrylic Box
Display Cases w ith
Clear Base

Angled Acrylic Box
Display Cases w ith
Black Base

Clear Acrylic Box
Display Cases w ith

Hinged Lid

Clear Acrylic Box
Display Cases w ith
Angled Top and
Hinged Lid

Clear Acrylic Bases

for Acrylic Box
Cases

Black Acrylic Bases

for Acrylic Box
Cases

Acrylic Display Risers,
Stairs & More

Countertop Acrylic
Display Cases w ith
Locks

Glass Domes

Doll Stands & Display
Bases

Acrylic Display C&88&ith No Base 10" x 10" x 10"

Acrylic Display Case with No Base 10" x 10" x 10" ltem Number: AD0704

These Display Cases with no Base are 10" x 10" x 10" (Interior Dimensions). The Acrylic Display Case
w alls are 1/4" thick. Our Clear Box Acrylic Display Cases from Collecting Warehouse w ill show case
your items and protect them at the same time.

Quantity Price

1-2
3+

$36.72
$33.05

Quantity in Cart: 1 ($36.72 each)

1

Tell a Friend

Add to Cart

This Size Acrylic Box Case is also available with the options shown below:

Acrylic Display Case with Hardwood Base 10" x 10" x
10"

Case walls are 1/4" thick.
Quantity Price
1-2 $64.34
3+ $57.91

1 Add to Cart

Acrylic Display Case with Clear Base 10" x 10" x 10"

Case walls are 1/4" thick.

Quantity Price
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Doll Display Cases &
Doll Domes

Plastic Clamshell
Storage Display Cases

Action Figure Cases

Glass Cases, Clear
Display Show cases

Plastic Zip Lock Bags

Action Figure Stands -
Bases

Ornament Stands and
Hanger Displays
Mirrors - Table
Centerpiece - Display
Mirrors

Acrylic & Wood Display

Bases

Car Display Cases

Clear Acrylic Easels
and Plastic Displays

Sports Ball Case
Displays

Adhesive Backed
Rubber Feet

About Us

Acrylic Display C&8%ith No Base 10" x 10" x 10"
1-2 $59.15
3+ $53.23

1 Add to Cart

Acrylic Display Case with Black Base 10" x 10" x 10"

Case walls are 1/4" thick.
Quantity Price
1-2 $63.41
3+ $57.06

1 Add to Cart

www.collecting warehouse.com/Product-Home-Pag e/Clear-Acrylic-Box-Display-Cases-with-no-Base/Box- Case-without-Base- 10-x-10-x 10?whence=

22


http://www.collectingwarehouse.com/Product-Home-Page/Doll-Display-Cases-Stands
http://www.collectingwarehouse.com/Product-Home-Page/Doll-Display-Cases-Stands
http://www.collectingwarehouse.com/Product-Home-Page/Plastic-Clamshell-Storage-Display-Cases
http://www.collectingwarehouse.com/Product-Home-Page/Plastic-Clamshell-Storage-Display-Cases
http://www.collectingwarehouse.com/Product-Home-Page/Action-Figure-Cases-Stands
http://www.collectingwarehouse.com/Product-Home-Page/Action-Figure-Cases-Stands
http://www.collectingwarehouse.com/Product-Home-Page/Glass-Display-Cases
http://www.collectingwarehouse.com/Product-Home-Page/Glass-Display-Cases
http://www.collectingwarehouse.com/Product-Home-Page/Zip-Lock-Clear-Plastic-Bags
http://www.collectingwarehouse.com/Product-Home-Page/Zip-Lock-Clear-Plastic-Bags
http://www.collectingwarehouse.com/Product-Home-Page/Action-Figure-Stands
http://www.collectingwarehouse.com/Product-Home-Page/Action-Figure-Stands
http://www.collectingwarehouse.com/Product-Home-Page/Onament-Displays
http://www.collectingwarehouse.com/Product-Home-Page/Onament-Displays
http://www.collectingwarehouse.com/Product-Home-Page/Mirrors-Centerpiece-wedding-display-mirror
http://www.collectingwarehouse.com/Product-Home-Page/Mirrors-Centerpiece-wedding-display-mirror
http://www.collectingwarehouse.com/Product-Home-Page/Wood-Display-Bases
http://www.collectingwarehouse.com/Product-Home-Page/Wood-Display-Bases
http://www.collectingwarehouse.com/Product-Home-Page/Diecast-Car-Display-Cases
http://www.collectingwarehouse.com/Product-Home-Page/Diecast-Car-Display-Cases
http://www.collectingwarehouse.com/Product-Home-Page/Clear-Acrylic-Easels-and-Plastic-Displays
http://www.collectingwarehouse.com/Product-Home-Page/Clear-Acrylic-Easels-and-Plastic-Displays
http://www.collectingwarehouse.com/Product-Home-Page/Sports-Memorabilia-Displays
http://www.collectingwarehouse.com/Product-Home-Page/Sports-Memorabilia-Displays
http://www.collectingwarehouse.com/Product-Home-Page/Adhesive-Rubber-Protective-Feet
http://www.collectingwarehouse.com/Product-Home-Page/Adhesive-Rubber-Protective-Feet
http://www.collectingwarehouse.com/Company-Info
http://www.collectingwarehouse.com/Company-Info
http://www.collectingwarehouse.com/Product-Home-Page/Clear-Acrylic-Box-Display-Case-with-Clear-Base/Acrylic-Box-Case-with-Clear-Base-10-x-10-x-10
http://www.collectingwarehouse.com/Product-Home-Page/Clear-Acrylic-Box-Display-Cases-with-Black-Base/Acrylic-Box-Case-with-Black-Base-10-x-10-x-10
http://www.collectingwarehouse.com/Product-Home-Page/Clear-Acrylic-Box-Display-Cases-with-Black-Base/Acrylic-Box-Case-with-Black-Base-10-x-10-x-10

	Appendix D TOC
	BOM02_5708K25
	Sheet1
	Drawing View1
	Drawing View2
	Drawing View3
	Drawing View4


	BOM03_5708K992
	Sheet1
	Drawing View1
	Drawing View2
	Drawing View3


	BOM07_23AV106EX12-AN
	BOM17_BOB-09056
	BOM19_AD7892ANZ-1-ND
	BOM20_497-6993-5-ND
	1 Pin connections
	Figure 1. Pin connections (top view)

	2 Schematic diagram
	Figure 2. Schematic diagram (1/2 LM193)

	3 Absolute maximum ratings and operating conditions
	Table 1. Absolute maximum ratings
	Table 2. Operating conditions

	4 Electrical characteristics
	Table 3. VCC+ = +5V, VCC-= 0V, Tamb = +25 ˚C (unless otherwise specified)
	Figure 3. Supply current vs. supply voltage
	Figure 4. Input current vs. supply voltage
	Figure 5. Output saturation voltage vs. output current
	Figure 6. Response time for various input overdrives - negative transition
	Figure 7. Response time for various input overdrives - positive transition

	5 Typical applications
	Figure 8. Basic comparator
	Figure 9. Driving TTL
	Figure 10. Low frequency op amp
	Figure 11. Driving CMOS
	Figure 12. Low frequency op amp
	Figure 13. Transducer amplifier
	Figure 14. Low frequency op amp with offset adjust
	Figure 15. Zero crossing detector (single power supply)
	Figure 16. Limit comparator
	Figure 17. Crystal controlled oscillator
	Figure 18. Split-supply applications - zero crossing detector
	Figure 19. Comparator with a negative reference
	Figure 20. Two-decade high frequency VCO

	6 Package information
	6.1 DIP8 package information
	Figure 21. DIP8 package outline
	Table 4. DIP8 package mechanical data

	6.2 SO-8 package information
	Figure 22. SO-8 package outline
	Table 5. SO-8 package mechanical data

	6.3 TSSOP8 package information
	Figure 23. TSSOP8 package outline
	Table 6. TSSOP8 package mechanical data

	6.4 MiniSO-8 package information
	Figure 24. MiniSO-8 package outline
	Table 7. MiniSO-8 package mechanical data

	6.5 DFN8 package information
	Figure 25. DFN8 2 x 2 x 0.6 mm package outline (pitch 0.5 mm)
	Table 8. DFN8 2 x 2 x 0.6 mm package mechanical data (pitch 0.5 mm)
	Figure 26. DFN8 2 x 2 footprint recommendation


	7 Ordering information
	Table 9. Order codes

	8 Revision history
	Table 10. Document revision history


	BOM21_2148491
	C_1734248_C2-Model 1.tif
	C_1734248_C2-Model 2.tif

	BOM22_229SIA0XA0970616
	BOM23_G213V
	BOM24_AK-210
	BOM25_N82E16835186020
	BOM28_296-17840-ND
	BOM29_SW776-ND
	BOM31_6255K32
	Sheet1
	Drawing View1
	Drawing View2
	Drawing View4
	Drawing View5


	BOM32_11AV102CX12-SB
	BOM46_8560K275



