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4 Pin Configuration and Functions

O
Vpp [ ¢ 20 ] Ve
Rat ] 2 19 || Ry
rRa2 | 3 18 || Rv2
RA3 | 4 17 |_] Rvs
oyt [_| 5 16 |__| DAT
ov2 [_| s 15 |_| Dpa2
rRaa [ | 7 14 | ] Rrva
ova [_| 8 13 |_] DaA3
Ras | o 122 ] Rvs
Vgg ] 10 11 |_] oD
Not to scale
4-1. DB, DW, N, OR PW Package
(Top View)
# 4-1. Pin Functions
PIN
TYPE(") |DESCRIPTION
NAME NO.

Vop 1 - Positive RS232 Power Supply

RA1 2 | RS232 Input

RA2 3 | RS232 Input

RA3 4 | RS232 Input

DY1 5 (6] RS232 Output

DY2 6 O RS232 Output

RA4 7 | RS232 Input

DY3 8 (0] RS232 Output

RA5 9 | RS232 Input

Vss 10 - Negative RS232 Power Supply

GND 11 - Ground

RY5 12 O TTL Output

DA3 13 | TTL Input

RY4 14 (6] TTL Output

DA2 15 | TTL Input

DA1 16 | TTL Input

RY3 17 (0] TTL Output

RY2 18 (0] TTL Output

RY1 19 O TTL Output

Vee 20 - Device Power Supply for TTL

(1)  Signal Types: | = Input, O = Output, I/0 = Input or Output.
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) ()
MIN MAX UNIT

Vee 10 \Y
Vpp Supply voltage (see @) 15 v
Vss -15 \Y
v, Input voltage range, Driver -15 7 \%

Input voltage range, Receiver -30 30 \%
Vo Driver output voltage range -15 15 \%
loL Receiver low-level output current 20 mA
T, Operating virtual junction temperature 150 °C
Tstg Storage temperature range -65 150 °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.

All voltages are with respect to the network ground terminal

5.2 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
VDD Supply voltage (see (1)) 75 9 15 \%
VSS Supply voltage (see (1)) -75 -9 -15 \%
Vee Supply voltage (see (1)) 45 5 55 \%
Vi High-level input voltage (driver only) 1.9 Vv
VL Low-level input voltage (driver only) 0.8 \Y
Driver -6
lon High-level output current - mA
Receiver -0.5
Driver 6
loL Low-level output current mA
Receiver 16
) ) GD65232 -40 85
Ta Operating free-air temperature °C
GD75232 0 70

(1)

When powering up the GD65232 and GD75232, the following sequence should be used:

i Vss, VDD! Vcc, 1/0s

Applying V¢ before Vpp may allow large currents to flow, causing damage to the device. When powering down the GD65232 and

GD75232, the reverse sequence should be used
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5.3 Thermal Information

DB DW N PW
THERMAL METRIC() (SsopP) (soic) (PDIP) (TSSOP) UNIT
20 PINS 20 PINS 20 PINS 20 PINS
R aua Junction-to-ambient thermal resistance 92.0 73.0 59.8 97.5 °C/W
R 6uc(top) Junction-to-case (top) thermal resistance 54.3 40.2 39.1 41.3 °C/W
R 6B Junction-to-board thermal resistance 57.0 45.7 36.1 59.2 °C/IW
Wt Junction-to-top characterization parameter 14.7 12.8 18.3 4.1 °C/W
W Junction-to-board characterization parameter 56.3 45.0 35.7 58.6 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application

report.

5.4 Supply Currents over Recommended Operating Free-air Temperature Range

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX UNIT
Vpp =9V Vgs = -9V 15
All inputs at 1.9V No load Vpp = 12V Vgg = -12V 19
Iop Supply current from Vpp Vop =15V |Vss =15V % mA
Vpp = 9V Vgs = -9V 45
All inputs at 0.8V No load Vpp=12V  |Vgg=-12V 55
Vpp=15V  |Vgg=-15V 9
Vpp = 9V Vss = -9V -15
All inputs at 1.9V No load Vpp = 12V Vgg = -12V -19
Iss Supply current from Vgg Voo = 18V Vss =15V i mA
Vpp = 9V Vgs = -9V -3.2
All inputs at 0.8V No load Vpp = 12V Vgs = -12V -3.2
Vpp=15V  |Vgg=-15V -3.2
lcc Supply current from Ve All inputs at 5V No load, V¢ = 5V 6065232 % mA
GD75232 30

Copyright © 2024 Texas Instruments Incorporated
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5.5 Electrical Characteristics, Driver

over operating free-air temperature range Vpp = 9V, Vgs = -9V, V¢ = 5V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Von High-level output voltage |V, =0.8V, |R_ =3kQ, See [ 6-1 6 7.5 \%
VoL '(';’e";"(‘?)‘;e' outputvoltage 1y, _ 419y |R =3kQ, |See [ 6-1 -75 -6 v
(I High-level input current V=5V, See [¥] 6-2 10 MA
M Low-level input current V=0, See [¥ 6-2 -1.6 mA
High-level short-circuit .
los(H) output current ViL=0.8V, |Vp=0, 1See Figure -4.5 -12 -19.5 mA
(see @)
Low-level short-circuit _ _ =
|03(|_) OUtpUt current VIH = 2V, Vo = 0, See m 6-1 4.5 12 19.5 mA
To Output resistance (see ®)) |Vcc = Vpp = Vg =0, \2/\? ="2Vio 300 Q

(1) The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic
levels only (that is, if —10V is maximum, the typical value is a more negative voltage).

(2) Output short-circuit conditions must maintain the total power dissipation below absolute maximum ratings,

(3) Test conditions are those specified by TIA/EIA-232-F and as listed above

5.6 Switching Characteristics, Driver
over operating free-air temperature range Ve = 5V, Vpp = 12V, Vgg = —12V, Tx = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Propagation delay time, R =3kQto _ .
tPLH low- to high-level output | 7kQ, CL=15pF, |See 463 315 500 ns
Propagation delay time, R =3kQto _ .
tPHL high- to low-level output | 7kQ, CL=15pF, |See [ 6-3 75 175 ns
CL=15pF, |See ¥ 6-3 60 100 ns
Transition time, low- to R, =3kQto
trin high-level output 7kQ C=2500 |Seel46-3 1.7 2.5 Hs
pF, and (1)
C_=15pF, |See [X 6-3 40 75 ns
t Transition time, high- to R, =3kQto
THL low-level output 7kQ C.= See [X] 6-3 1.5 25 us
2500pF, and (D

(1)  Measured between +3V and 3V points of the output waveform (TIA/EIA-232-F conditions); all unused inputs are tied either high or

low.
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5.7 Electrical Characteristics, Receiver

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP(™ MAX UNIT
v Positive-going input Ta =25°C, See [X] 6-5 1.75 1.9 2.3 v
IT+
threshold voltage Ta = 0°C to 70°C, See [X 6-5 1.55 2.3
Negative-going input
Vir- threshold voltage 0.75 0.97 1.25 v
Input hysteresis voltage
Vhys (VIT+ = VIT-) 0.5 v
igh- Viy =0.75V 2.6 4 5
Vor High-level output lop = ~0.5mA H Vv
voltage Inputs open 2.6
VoL Low-level output voltage | Io. = 10mA, V|, = 3V 0.2 0.45 \Y
GD65232 3.6 1
V, =25V, See [X] 6-5
iy High-level input current GD75232 3.6 8.3 mA
V, =3V, See [¥ 6-5 0.43
GD65232 -3.6 =11
_ V) =-25V, [¥ 6-5
I Low-level input current GD75232 -3.6 -8.3 mA
V, = -3V, See ¥ 6-5 -0.43
Short-circuit output . _ _
los current See [X 6-4 3.4 12 mA
(1)  Alltypical values are at Tp = 25°C, Vecc =5V, Vpp =9V, and Vgg = -9 V.
5.8 Switching Characteristics, Receiver
over operating free-air temperature range Vcc = 5V, Vpp = 12V, Vgg = =12V, Ta = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tpLH Propagation delay time, low- 107 250 ns
to high-level output
tonL Propagation delay time, high- 42 150 ns
to low-level output C_ = 50pF, RL = 5kQ, See
ition ti - igh- |6-6
trin Transition time, low- to high 175 350 ns
level output
Transition time, high- to low-
trHL level output 16 60 ns
Propagation delay time, low-
teLH to high-level output 100 160 ns
- Propagation delay time, high- 60 100 ns
to low-level output C_ = 15pF, RL = 1.5kQ), See
g . _ i I;] 6-6
- Transition time, low- to high 2 175 ns
level output
Transition time, high- to low-
trHL level output 15 50 ns
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5.9 Typical Characteristics Driver

12 T T T T T 20 T T
VQD = 'I|2V; Vgs |= -12y Vpp =9V
9 T T 1 16 | vgg=-9V
= = - = O,
ViDD i av, Plss i 9\? 12 | TA=257C VoL (Vj= 1.9V _,
— <
> 6 Vpp =6V, Vgg=-6V £ 8 /
1
S , 2
S E 4 ==
] S
> (&] """"-.._
S 0 5 0 ==
2 2 =
3 ":'..' - '-._,‘__
c|> -3 3 ™ T
1
92 \ Lo -8 3kQ —
-6 Load Line
_12 //
- Vv, Vi=0.8V
9 Ry =3k 16 /’ oH M )
Ta=25C
-12 — -20
0 02 04 06 08 1 12 14 16 1.8 2 -16 -12 -8 -4 0 4 8 12 16
V| = Input Voltage - V Vo - Output Voltage - V
5-1. Voltage Transfer Characteristics 5-2. Output Current vs Output Voltage
12 1000 — —
Vpp =9V T
< o Vss =-9V 1}
I los(L) (V1 =1.9V) RL = 3k§) 1
£ 6 \\ Ta =25°C
£ ¢ AN
S S 100 N
g’ .
5 Vpp =9V s AN
9 0 |- Vgg =-9V § \\
E Vo=0 ) N
2 & AN
o 3 1 N
7 10
5 %
S AN
n 6 AN
P los(H) (VI =0.8V)
O 9 N\,
N
\\
-12 1
0 10 20 30 40 50 60 70 10 100 1000 10000
TA - Free-Air Temperature - °C CL - Load Capacitance - pF
5-3. Short-Circuit Output Current vs Free-Air Temperature 5-4. Slew Rate vs Load Capacitance
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5.10 Typical Characteristics Receiver

24 2 ‘
2.2 1.8 VIT+
>
> 2 116
¢Iv | VIT+ %
o 1.8 ——— £ 14
= [ — >
(2]
> 16 lg 1.2
2 @
% 14 g 1
£
o F vIT-
£ 12 5 08
= c
§_ 1 Vit T 06
= — - [=
1 \\ >_ 0.4
E 0.8 .
>
0.2
0.6
0
0.4 2 3 4 5 6 7 8 9 10

0 10 20 30 40 50 60 70
Vcc - Supply Voltage - V
Ta - Free-Air Temperature - °C

5-6. Input Threshold Voltage vs Supply Voltage
5-5. Input Threshold Voltage vs Free-Air Temperature

6

T T TTTTT 16
\\ Ve =5V
N Ta=25C 14 —
5 \ \ |~ See Note A S —
L L !
\ \ Cc= :LOOle g 12
4 I | \ i\ L 1 | g
1 N >
3 3 \P ! \ N Cc = 500pF g
£ LN 8
£ & \\>\ \\ \\ €
Cc =12pF N \
< 5 e ] "--\\_ \‘\__‘ SN E 6
i ©
| | 5
Cc = 100pF = 4
! 3
>
2
0 Ry > 3kQ (from each output to GND)
10 40 100 400 1000 4000 10000 0 | | | | |
tw — Pulse Duration - ns 0 10 20 30 40 50 60 70
NOTE A: This figure shows the maximum amplitude of a Ta - Free-Air Temperature - °C
positive-going pulse that, starting from 0V, does not cause
a change of the output level.
5-8. Maximum Supply Voltage vs Free-Air Temperature
5-7. Noise Rejection
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6 Parameter Measurement Information

Vbb Vpp or GND

1

Vgs or GND

<

(2]

(g}

hye
ST
@ G
E -

RL = 3kQ

|
S —»

6-1. Driver Test Circuit for Vonu, VOL, |os(|.|), and |os(|_)

VbD

Vce

V)

V)

MO

Vss

& 6-2. Driver Test Circuit for Iy and I

fe—>—tpHL

Pulse
Generator Vi
cL 90% X | | 90% OH
See Note A (see Note B) | 50% 50%
Output 10% 10% I
! T——1———— VoL
= [ tTHL ¢—»— tTLH
VOLTAGE WAVEFORMS

TEST CIRCUIT
NOTES: A. The pulse generator has the following characteristics: t,,, = 25us, PRR = 20kHz, Zg = 50Q , t; = tf < 50ns.

B. CL includes probe and jig capacitance.

6-3. Driver Test Circuit and Voltage Waveforms

Copyright © 2024 Texas Instruments Incorporated
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Vss

6-4. Receiver Test Circuit for lgg

Vbbp T
v
cc L—IQH
VIt ? VOH
Vi VoL T loL

LR

Vss - - - -

[ 6-5. Receiver Test Circuit for V|1, Vou, and Vo

—————————— av
Input ﬁ’% \w%
ov

Pulse K—T tPHL '“—’IL tPLH
Generator Vv
cL 90% K| | "90% OH
See Note A (see Note B) | N\ 50% 50%
Output | 10% 10% |
| 1= ——~ VoL
= [ tTHL 4—>— tTLH
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: t, = 25us, PRR = 20kHz, Z o =50Q, t; = tf < 50ns.
B. CL includes probe and jig capacitance.

K 6-6. Receiver Propagation and Transition Times

Copyright © 2024 Texas Instruments Incorporated
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7 Application and Implementation

-~
DT OT7 7V r— a5 R, TI O ARRIZE ENAL O TIEAL, Tl TIXF O EME 135w s
PRAEWZLER A, il 2 O HB9IZHTT5 8O A PEIC W T, BEEOBETHIBIL QW =72<KZ s
R0FET, BEREITE ORI BEAZMIEL T ANTHZL T, VAT AOEREEZ R T OMLERHVET,

7.1 Application Information

Diodes placed in series with the VDD and VSS leads protect the GD65232 and GD75232 in the fault condition in
which the device outputs are shorted to +15V and the power supplies are at low and provide low-impedance
paths to ground, see [X| 7-1.

Vbbp
—— D | |
€L
Vbbp -
Output
GDe5232,| 15V GD65232,
GD75232 GD75232
Vss
Vss
—— B |
L

7-1. Power-Supply Protection to Meet Power-Off Fault Conditions of TIA/EIA-232-F

TL16C450 -12v f\
ACE 1 10
GND Vss —| — @ 5
— 43 - 12 9 =
RI < RY5 RA5 R« ®9
— 37 13 8 DTR
DTR DA3 DY3 i @
— 40 14 7 CTS c3
CTS < RY4 RA4 < 1\ °
13 15 6 TX - TIA/EIA-232-F
SO DA2 DY2 i @ DB9S
36 16 GD65232 5 RTS c2 c
y T onnector
RTS DA1 GD75232 DY1 4 ®
1 17 4 RX c1 |
si <« RY3 RA3 «— 1 °
5sr M 18 | oyo RA2 3 DSR Pl - o6
5co 2«9 IRry1 rat | 2D€D o °
7-2. Typical Connection
12 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated
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7.2 Schematic

l—b To Other Drivers
VD ® P

% 9.4kQ
Input [
DAX
75.8Q
3200 Output
DYx
q
GND ———¢
v y A
To Other
Drivers

10.4kQ
IA % 3.3kQ % 68.5Q
Vss ® ® L L ®
L To Other Drivers

Resistor values shown are nominal.

B 7-3. Schematic (each driver)

l—» To Other Receivers
6kQ

° PPN vee
9kQ 5kQ 1.6
Output
RYx
2kQ _

Input
RAX

GND

To Other Receivers

Bj 7-4. Schematic (each receiver)
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

8.1 FFaAY MOEFMEMERITMBAE

R A PO EFHIZ DOV TOBEZ 52 1 D2, www.tij.cojp DT /SARELGL 7 4 V7 2 BIW TS, [BE] 27
Uy 7L TGRS D& BRI T R TORGERICBE T 2X AL = AN S TIDZENTEET, EROFEMIC
DWTHE, WETENTZRF 2 A MIE EN T \Z)EJZ.JE@%:‘%O‘:%VO

82HR—-F-VY—2

FTRAZ AL AV ILALY E2E™ PR —h e T =T AF, TV =T BRRERE ORI L EHCE T A M 2o
—IBHGED O EESA LN TEDLEAT T, MAEDRIZEZHRR LD, MEH OEME LIV 22L T, Rt THE
T XA R TG DI ENTEET,

Vo 7E&NTWDar T o0E, HEBEICIDBROFEF BN DILDTT, ZNBIEET IV R AL RV ALY DL
AR T ALO TR BT LE TR R AL RV ALY O RiEE KL= DO TIEHVER A, TF PR AL R
VALY O GMHE BRI TLIEEN,

8.3 HiE
TV A ARV VALY E2E™ is a trademark of Texas Instruments.
TRCOFEE, TN oA HE IRELET,

SABEBSIINEICHT 5 EEEIE
Z0 IC 15 ESD 12k~ CRHBT 2 ATHEME A BY 9, T4 R AL AV A AV IE IC A BB B I3 e (AR = &
A BHERUET, ELVERDRO B LORE PR E S | 7 A AR T BRI ET,
A\ ESD (CLBHHRIL, DT DRIEREN FbT A ADSE R E TGO T, 7 IC DA, STA—FHbFn
I 1 CARSITO DN DA D ATREME 2SS D7 AR A LT <o TN ET,
8.5 g
TRV A AL AV AY I EE ZDORE I, AR EO —ERBLOEBOGEHIN CWET,

9 Revision History
GRS RRBOFRFIIUGET 2R L COET, TOYGTBIRIZRGEMICEC TV ET,

Changes from Revision K (August 2012) to Revision L (August 2024) Page
o RFa2AUMRIRITOIESTE, K FHBBIROBTE FTEAZE T oot 1
* Added the Thermal INformation table..................oooiiiii et 5

10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,

W5 551E P : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

8-Jan-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

GD65232DW Active Production SOIC (DW) | 20 25| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 GD65232
GD65232DW.A Active Production SOIC (DW) | 20 25| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 GD65232
GD65232DWR Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 GD65232

GD65232DWR.A Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 GD65232
GD65232PWR Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 GD65232
GD65232PWR.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 GD65232

GD75232DBR Active Production SSOP (DB) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 GD75232
GD75232DBR.A Active Production SSOP (DB) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 GD75232

GD75232DW Active Production SOIC (DW) | 20 25| TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 GD75232
GD75232DW.A Active Production SOIC (DW) | 20 25| TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 GD75232
GD75232DWR Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 GD75232

GD75232DWR.A Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 GD75232
GD75232DWRG4 Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 GD75232
GD75232N Active Production PDIP (N) | 20 20 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 GD75232N

GD75232N.A Active Production PDIP (N) | 20 20 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 GD75232N

GD75232PWR Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 GD75232
GD75232PWR.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 GD75232
GD75232PWRG4 Obsolete Production TSSOP (PW) | 20 - - Call Tl Call Tl Oto 70 GD75232

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.
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® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI'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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DBO0020A

PACKAGE OUTLINE
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

@ 7.4

TYP

/—PIN 1 INDEX AREA

|

;

1
1
— 2X —
[5.85]
1 ; Il
1 I [l
1 I Il
1 Il
- —
L J 1 20x 0-38 W
0.22
[B]— sg—— 010 [C[A]E]
NOTE 4

,/ l‘ *

(’ ‘\

\

z
/
&SEE DETAIL A

4
o19mvp

GAGE PLANE

L 0.05 MIN

DETAIL A
TYPICAL

4214851/B 08/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

exceed 0.15 mm per side.

(G20 w N

. Reference JEDEC registration MO-150.

. This drawing is subject to change without notice.
. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT
DBO020A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

20X (1.85) S\((LMM
1 j | T ‘ (R0.05) TYP
20X (0.45) | { ] | ﬁ
! |
|
|
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER: SOLDER MASK
OPEN|NG\\ / SOLDER MASK \ /OPENlNG
i . |
EXPOSED METAL: \ .\'¥EXPOSED METAL

|
s S

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4214851/B 08/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBO020A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

20X (1.85) SYMM
1 j | T ¢ (R0.05) TYP
20X (0.45) | 20
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4214851/B 08/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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DWO0020A

PACKAGE OUTLINE
SOIC - 2.65 mm max height

SOIC

10.63
9.97

W

TYP

@ PIN 11D

AREA

J
)
(=]

_ 18x[1.27]
() — ==
— ==-—
—] —
— —
130 [ — 2%
12.6 [11.43]
NOTES —
— —
— —
— —
it
10 ] i
- o 1112(»(0.51 —L
7.6 0.31 .65 MAX
8] 74 (@ [0.250) [c|A[B]
NOTE 4

\

1

/'\ :

)

T

<\ SEE DETAIL A

E,

o
1

GAGE PLANE

0‘7-8"T+

1.27 L 92

" 040

DETAIL A
TYPICAL

4220724/A 05/2016

NOTES:

-

per ASME Y14.5M.

exceed 0.15 mm per side.

s W N

. Reference JEDEC registration MS-013.

. This drawing is subject to change without notice.
. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm per side.
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EXAMPLE BOARD LAYOUT
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (2)

A

N
o

20X (0.6)

-

:
il

18X (1.27)

JUoty

in0uD

(R0.05)
TYP

-
o

11

gl

|
|

LAND PATTERN EXAMPLE
SCALE:6X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING / METAL SOLDER MASK\\ / OPENING

(r L N ‘r- -\‘
| *| |:
)) — —y
*I‘* 0.07 MAX JL 0.07 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4220724/A 05/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (0.6) L [j:

1

20X (2)

SYMM

11 ¢

|

|

18X (1.27) |

27 |

T—-E==3 |

|

) !

|

|

|

|

|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

4220724/A 05/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height
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LAND PATTERN EXAMPLE
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SCALE: 10X
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4220206/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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