'g Ordering & Technical

) quality

documentation

Design & m Support &
development training

1} TEXAS TRS3222E
INSTRUMENTS ZHCSON3A - JUNE 2007 - REVISED AUGUST 2021
EA +15kV ESD 1R Th e i)
3V % 5.5V £iEiE RS-232 £L B UK 5 2 AR i 28
1 e SRS TIA/EIA-232-F 2R IFAE S A28 5 4% 1) 3%

* N RS-232 £k 5| IR ESD {7
- +15kV A R (HBM)
- +8KkV IEC61000-4-2 #filik Hy
- +15kV IEC61000-4-2 "< [ j5C Ha
o PG EGEH TIAJEIA-232-F F1 ITU v.28 FrifEfEisk
« 13V £ 55V Ve HEAEH
«  HEEIA 500kbit/s
o FANIRBhAR AT AN IR
o (RFFHLEA. 1 uA (LAY )
o HMHHZRE .4 x010F
o % 5V FHH N 3.3V B
o & TRS3222E %1k ik 5] I 75 a1
(1Mbit/s)

2 N

e TolkPC

A £k A 4

B LR 2558 %
S AR
FHER

3 JiH

TRS3222E M AR K IX BN 25 « PIALR BRIl 3% Al —
ANKH fuf 22 HL B A R , A 51 O 51 (AR Ao
511, f44% GND ) £15kV ESD 1437,

13

B 7o D E A 2 PR At A 0 . TR AT AN
TGN S 38 S iy 3V & 5.5V B, %8s
PAiik 500kbit/s 1) B HE (5 S A 2B 4T |, IKah
s R R RN 30V/ ns.

BT 5 E Sk (PWRDOWN) % A P (M HEL IR
K TuA B ) , AT LUK TRS3222E B T Wi,

MERIERWTET |, BIESRFERESIRAS | TIREh g B T
FHPUIRAS . BbAh , TERIIANRE |, B2 ;

V+ [EILE Voo, V- FHEE GND. @ik (EN)
WE AR, SIS DLE T &R S

BHEE
RS () BE RN (ARARME )
DB (SSOP) (20) 10.2 mm x 5.30 mm
TRS3222E DW (SOIC) (20) 15.4mm x 7.50mm
PW (TSSOP) (20)  |7.80 mm x 4.40mm

(1) R T AEpTA T %, 1S PR AR R T T
Ko

17

DIN1

12

DOUT1

DIN2

>
>

DOUT2

PWRDOWN h

Powerdown

EN
15

ROUT1

0{4%716 RIN1

ROUT2

5145 -+ DB. DW 1 PW 32,

O{—%ig RIN2

BHE (128 )

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , AR, TIAGRIERIERERIPERNA R, ESEER BTt Z 8T, 1 551575 Bl R I SESCRRAS .

English Data Sheet: SLLS793


https://www.ti.com/solution/single-board-computer
https://www.ti.com/applications/communications-equipment/wired-networking/overview.html
https://www.ti.com/applications/enterprise-systems/datacenter-enterprise-computing/overview.html
https://www.ti.com/applications/personal-electronics/pc-notebooks/overview.html
https://www.ti.com/applications/personal-electronics/portable-electronics/overview.html
https://www.ti.com.cn/product/cn/trs3222e?qgpn=trs3222e
https://www.ti.com.cn/cn/lit/pdf/ZHCSON3
https://www.ti.com.cn/product/cn/TRS3222E?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TRS3222E?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TRS3222E?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TRS3222E?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLLS793

I3 TEXAS
TRS3222E INSTRUMENTS
ZHCSON3A - JUNE 2007 - REVISED AUGUST 2021 www.ti.com.cn
Table of Contents
TR e 7 Parameter Measurement Information........................ 8
2 L oo 8 Detailed Description................coooo 10
B e 8.1 Functional Block Diagram............cccccooeiiiiiiiiineannins 10
4 ReVISION HISOTY...........ovooeoeeeeeeeeeeeeeeeeeeeeeeee e 8.2 Device Functional Modes...........ccccooveeiiiiiiiieecinnenn. 10
5 Pin Configuration and Functions..................c..cooccoo....... 9 Application and Implementation................................ 1
6 SPECIfICAtIONS...........eeeeeeeeeeeeeeeeee e 9.1 Application Information............ccoceeiiiiiiiicie 11
6.1 Absolute Maximum Ratings.............ocovwereeereerrerrnenn. 9.2 Typical Application..........ccccoviivieiiiiiieee e 11
6.2 ESD RAUNGS.c...eeveeeeeeeeeeeeeeeeeeeeeseeeeeseeses e seeeeeeenen 10 Device and Documentation Support.......................... 12
6.3 ESD Ratings - IEC Specifications.................coovvcovrve... 10.1 BE AR B o 12
6.4 Recommended Operating Conditions......................... 10.2 SR oo 12
6.5 Thermal Information...........cccccoociieieiiiiiiee e 10.3 Trademarks.........ccoeiiiiiiiee e 12
6.6 Electrical Characteristics..........cccccceecviieeiieniiieee e 10.4 Electrostatic Discharge Caution...............cccceeinenne 12
6.7 Electrical Characteristics: Driver............cccccccceeveneenne. 105 ARIEZR oo 12
6.8 Switching Characteristics: Driver...........cccccovveeeiiieeene 11 Mechanical, Packaging, and Orderable
6.9 Electrical Characteristics: Receiver............c.ccoccueen.e. Information..............cocooiiiii e 12
6.10 Switching Characteristics: Receiver..............cc.ccc......
4 Revision History
T DR RS B DR T BE -5 24 RS 1) TR AN (]
Changes from Revision * (June 2007) to Revision A (August 2021) Page
SO 170 =1L £ 0 71 SRS 1
© IR T BTHGITE Z ettt st et 1
o WNINT AHER R GBI ERIZIFE TEAU T Ry ISR Gy . N A RN T I E L) g 3
HIER 77 RHL B2 ettt e st 1
* Deleted the Package thermal impedance from the Absolute Maximum Ratings ..........cccccccvveveeeeiiiiiccciiiineneenn. 4
* Added the ESD RatiNgS TADIE.........coooiiiii ettt e e e e e e e e e e e e e e e s ba e e e e e aaaeeeaaaanannnes 4
* Added the Thermal INformation faDIE.............ccuuiii it e e s st e e e et e e e s sbeaeeeesanraeeaeeanns 5

* Changed the value of R  j5 for PW package (previously in the Absolute Maximum Ratings table), and added
additional thermal parameters for all packages in the Thermal Information table...............c.ccccccociiiiiciineeennee, 5

2 Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: TRS3222E


https://www.ti.com.cn/product/cn/trs3222e?qgpn=trs3222e
https://www.ti.com.cn/cn/lit/pdf/ZHCSON3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSON3A&partnum=TRS3222E
https://www.ti.com.cn/product/cn/trs3222e?qgpn=trs3222e

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TRS3222E

ZHCSON3A - JUNE 2007 - REVISED AUGUST 2021

5 Pin Configuration and Functions

DB, DW, OR PW PACKAGE

(TOP VIEW)
EN[| 1 o 20|] PWRDOWN
C1+[] 2 19[] Vee
v+[] 3 18[] GND
c1-[] 4 17[] DOUT1
c2+[|5 16[] RIN1
c2-[]6 15[] ROUT1
v-[|7 14]] NC
DOUT2[] 8 13[] DIN1
RIN2[] 9 12[] DIN2
ROUT2[] 10 1] NC

NC - No internal connection

% 5-1. Pin Functions

SIE PIN o 110 DESCRIPTION
C1+ 2 — Charge pump capacitor pin
C1- 4 — Charge pump capacitor pin
C2+ 5 — Charge pump capacitor pin
C2- 6 — Charge pump capacitor pin
DIN1 13 | Driver logic input

DIN2 12 | Driver logic input

DOUT1 17 O RS-232 driver output
DOUT2 8 (0] RS-232 driver output

EN 1 | Receiver enable, active low
GND 18 — Ground

NC 11,14 — No internal connection
PWRDOWN 20 I Driver disable, active low
RIN1 16 | RS-232 receiver input
RIN2 9 | RS-232 receiver input
ROUT1 15 O Receiver logic output
ROUT2 10 (0] Receiver logic output

Vee 19 — Power Supply

V+ 3 — Charge pump capacitor pin
V- 7 — Charge pump capacitor pin
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6 Specifications

6.1 Absolute Maximum Ratings

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

MIN MAX| UNIT
Vee Supply voltage range(? -0.3 6 Vv
V+ Positive-output supply voltage range(® -0.3 7 \Y
V- Negative-output supply voltage range® 0.3 -7 \%
V+ - .
V- Supply voltage difference(?) 13 \%
Driver (EN, PWRDOWN) -0.3 6
V, Input voltage range \
Receiver -25 25
Driver -13.2 13.2
Vo Output voltage range \%
Receiver -0.3 Vee +0.3
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.

(2) All voltages are with respect to network GND.

6.2 ESD Ratings

VALUE UNIT
All pi t RIN1, RIN2, DOUT1 and
pins e>‘<cep an £3000
Human-body model (HBM), per ANSI/ DOUT2 pins
. 1
v Electrostatic ESDA/JEDEC JS-001(") RIN1, RIN2, DOUT1 and DOUT2 pins to v
(ESD) discharge +15000
GND
Charged device model (CDM), per ANSI/ .
ESDA/JEDEC JS-0022) All pins 1500
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 ESD Ratings - IEC Specifications
VALUE UNIT
; IEC 61000-4-2 Contact Discharge(!) +8,000
Viesp — Clectrostatic RIN1, RIN2, DOUT1 and DOUT2 pins v
discharge IEC 61000-4-2 Air-gap Discharge(!) +15,000

(1) For PW Package only, a minimum of 1-yF capacitor between V¢ and GND is required to meet the specified IEC 61000-4-2 rating.
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6.4 Recommended Operating Conditions
See 4 9-1 and ()

MIN NOM MAX| UNIT
Vec =33V 3 33 36
Vce  Supply voltage \Y
Vec =5V 4.5 5 55
o Vec =33V 2
Viy Driver and control high-level input voltage DIN, EN, PWRDOWN \%
VCC =5V 2.4
VL  Driver and control low-level input voltage DIN, EN, PWRDOWN 08| V
V| Driver and control input voltage DIN, EN, PWRDOWN 0 55| V
V| Receiver input voltage -25 25|V
TRS3222EC 0 70
Ta Operating free-air temperature °C
TRS3222El -40 85

(1) Test conditions are C1-C4=0.1 uFatVgc=33V£0.3V;C1=0.047 1F,C2-C4=0.33 nFatVgc=5V+05V.

6.5 Thermal Information

TRS3222E
THERMAL METRIC(" DB (SSOP) DW (SOIC) PW (TSSOP) UNIT
20 Pins 20 Pins 20 Pins

R oJa Junction-to-ambient thermal resistance 70 58 94.1 °C/IW
R 0 yc(top) Junction-to-case (top) thermal resistance 33.6 30.0 35.2 °C/W
Ros Junction-to-board thermal resistance 36.4 29.6 455 °C/IW
b oyt Junction-to-top characterization parameter 4.8 77 3.1 °C/IW
[T Junction-to-board characterization 35.9 293 45.1 °C/IW

parameter

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

6.6 Electrical Characteristics

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see | 9-1)

PARAMETER TEST CONDITIONS® MIN TYP(™ MAX| UNIT

I Input leakage current (EN, PWRDOWN) +0.01 +1 uA
Supply current No load, PWRDOWN at V¢ 0.3 1 mA

lec Supply current (powered off) No load, PWRDOWN at GND 1 10 BA

(1)  All typical values are at Vo = 3.3 VorVec =5V, and Tp = 25°C.
(2) Test conditionsare C1-C4=0.1 pFatVec=3.3V+0.3V;C1=0.047 uF,C2-C4=0.33 sFatVgc=5V+05V.
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6.7 Electrical Characteristics: Driver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see | 9-1)

PARAMETER TEST CONDITIONS(®) MIN TYP() MAX| UNIT
VoH High-level output voltage DOUT at R, = 3 kQ to GND, DIN = GND 5 5.4 \Y
VoL Low-level output voltage DOUT at R_ = 3 kQ to GND, DIN = V¢ -5 -54 \%
iy High-level input current V) =V¢e +0.01 1| uBA
I Low-level input current V|, at GND +0.01 +1| BA
. i VCC =36V
los Short-circuit output current(® Vo=0V +35 +#60| mA
VCC =55V
o Output resistance Vee, V+,and V- =0V, Vo=+2V 300 10M Q
VCC =3Vto36V,
Vo = +12V *25
loz Output leakage current PWRDOWN = GND LA
VCC =45Vto55 V, +25
Vo=%10V -

(1) Alltypical values are at Voc = 3.3 Vor Ve =5V, and Tp = 25°C.

(2) Short-circuit durations should be controlled to prevent exceeding the device absolute power dissipation ratings, and not more than one
output should be shorted at a time.

(3) Testconditionsare C1-C4=0.1 prFatVec=33V+0.3V;C1=0.047 uF,C2-C4=033 vFatVgc=5V+05V.

6.8 Switching Characteristics: Driver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see | 9-1)

PARAMETER TEST CONDITIONS®) MIN TYP() MAX| UNIT
) C_ = 1000 pF, R, =3 kQ, .
Maximum data rate One DOUT switching, See 4] 7-1 250 500 kbit/s
tsp) ~ Pulse skew®? g;e: 53_2': t0 2500 pF RL=3kQto 7k, 300 ns
Slew rate, _ C_ =150 pF to 1000 pF 6 30
SR(tr)  transition region 5'— _—3:2\? 7k, V/ius
(see [ 7-1) cc = 9. CL =150 pF to 2500 pF 4 30

(1)  All typical values are at Voc = 3.3 VorVec =5V, and Ty = 25°C.
(2) Pulse skew is defined as |tp.y - tpnL| Of each channel of the same device.
(3) Test conditionsare C1-C4=0.1 uFatVec=3.3V+03V;C1=0.047 uF,C2-C4=033 nFatVec=5V+05V.
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6.9 Electrical Characteristics: Receiver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see | 9-1)

PARAMETER TEST CONDITIONS®? MIN TYP() MAX| UNIT

VoH High-level output voltage lon= -1mA Vee - 06 Ve - 0.1 \Y

VoL Low-level output voltage loL = 1.6 mA 0.4 \%

Virs Positive-going input threshold voltage Voc =33V 15 24 v
Vee=5V 1.8 24

Vir- Negative-going input threshold voltage Ve =33V 06 12 Y
Vec=5V 0.8 1.5

Vhys Input hysteresis (Vit+ - Vi1-) 0.3 \Y

loz Output leakage current EN=1 +0.05 +10 nA

r Input resistance V=13 Vto+25V 3 5 7 kQ

(1) Alltypical values are at Voc = 3.3 Vor Vg =5V, and Tp = 25°C.

(2) Test conditionsare C1-C4=0.1 uFatVgc=33V+0.3V;C1=0.047 uF,C2-C4=033 pFatVec=5V+05V.

6.10 Switching Characteristics: Receiver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS®) TYP()| UNIT
tp.y  Propagation delay time, low- to high-level output C_ =150 pF, See & 7-3 300 ns
tpyr  Propagation delay time, high- to low-level output C_ =150 pF, See ¥ 7-3 300 ns
ten Output enable time CL =150 pF, R_ =3 kQ, See & 7-4 200 ns
tais Output disable time CL =150 pF, R_ =3 kQ, See ¥ 7-4 200 ns

See K] 7-3 300 ns

tsp) Pulse skew®

(1)  All typical values are at Vo = 3.3 Vor Vec =5V, and Tp = 25°C.
(2) Pulse skew is defined as |tpiy - tpyL| Oof each channel of the same device.
(3) Testconditionsare C1-C4=0.1 uFatVgc=33V+0.3V;C1=0.047 uF,C2-C4=033 pFatVec=5V+05V.
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7 Parameter Measurement Information

nout N\ 3V
RS-232 nput 15V 15V
\"
Generator Output 0
(see Note B) 50 Q cL
R I (see Note A) tTHL 4‘ :* 41‘ [ trn
\
3V \ \ VoH
=  PWRDOWN = = Output 3V\| / 3V
-3V 3V oy,
TEST CIRCUIT
VOLTAGE WAVEFORMS
6V
SR(tr) = ———
YTHL O trLm
A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 250 kbit/s, Zg = 50 Q, 50% duty cycle, t. < 10 ns, ty < 10 ns.
& 7-1. Driver Slew Rate
—————— 3V
RS-232 Input 15V 15V
Output \ \ oV
Generator 500 \ \
(see Note B) CL tpHL—f4—P l¢—P— tpLn
RL (see Note A) \ \
V
3V \ . \ -~ OH
=  PWRDOWN — =— Output 0% °
B B B ——— VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 250 kbit/s, Zg = 50 Q, 50% duty cycle, t; < 10 ns, t; < 10 ns.
K 7-2. Driver Pulse Skew
S e o
Input 15V 15V
\ \ -3V
i Output \ \
Generator \ \ \
(see Note B) S50q l cL tpHL —f&— P N—b‘L tpLH
(see Note A) ‘ | VoH
Output 50% 50%
TEST CIRCUIT VOLTAGE WAVEFORMS
A. C_ includes probe and jig capacitance.
B. The pulse generator has the following characteristics: Zg = 50 Q, 50% duty cycle, t, < 10 ns, t; < 10 ns.
& 7-3. Receiver Propagation Delay Times
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Vee O GND
S1
RL
3VoroV T >0 l Output
CL
EN I (see Note A)
Generator 50 O =

(see Note B)

TEST CIRCUIT

A. C_includes probe and jig capacitance.

—_———_ 3V
Input % 1.5V 15V
\ \ oV

tpzH
— \W (S1 at GND)

tPHZ _p) |q—

S1 at GND) | \

t
Yo v |
Output — } 50%
»} } tpzL Yo
(S1at Vo)
VOLTAGE WAVEFORMS

B. The pulse generator has the following characteristics: Zo = 50 Q, 50% duty cycle, t, < 10 ns, ty < 10 ns.

K] 7-4. Receiver Enable and Disable Times
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8 Detailed Description
8.1 Functional Block Diagram

13 1/\ - 17

DIN1 DOUT1
8

DIN2 DOUT2

PWRDOWN h Powerdown

EN ®
ROUT1 15 o{ 16 RIN1
ROUT2 10 O{ 9 RIN2

Pin numbers are for the DB, DW, and PW packages.

& 8-1. Logic Diagram (Positive Logic)

8.2 Device Functional Modes
% 8-1. Function Table: Each Driver

INPUTS() OuTPUT
DIN PWRDOWN bouT
X L z
L H H
H H L

(1) H=highlevel, L = low level, X = irrelevant, Z = high impedance

% 8-2. Function Table: Each Receiver

INPUTS(") OUTPUT
RIN EN ROUT
L L H
H L L
X H A
Open L H

(1) H=highlevel, L =low level, X = irrelevant,
Z = high impedance (off),
Open = input disconnected or connected driver off
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9 Application and Implementation

Note

PAR RLFR 43 v 145 SR T T1 38R YE FE , T A GRILAERR A e . TI % N7 S
SR IEH T IS . 2P BRI , IR R TIRE .

9.1 Application Information
9.2 Typical Application

EN p! Powerdown 20 4
2
Cl+ Vee 19
e
JR— + +
~-| cst ==
! 17
C1- — —
16 _
-
5 C2+
+
"o -
- 1
6 Co- || |1 15
7 v 14
mf
L
- 8 13
DOUT2
RIN2 -@ 9 12
m%
B " 11
ROUT2 10

t C3 can be connected to Vg or GND.
NOTES: A. Resistor values shown are nominal.
B. NC - No internal connection

PWRDOWN

Caypass
=0.1 HF

ROUT1

NC

DIN1

DIN2

NC

C. Nonpolarized ceramic capacitors are acceptable. If polarized tantalum or electrolytic capacitors are used, they should be

connected as shown.

Vcc vs CAPACITOR VALUES
Vee c1 C2, C3,and C4
33V+03V | O1pF 0.1 pF
5V £ 05V 0.047 uF 0.33 uF
3Vio55V 0.1 uF 0.47 uF

K 9-1. Typical Operating Circuit and Capacitor Values
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10 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.

10.1 B2 RY B i@
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10.3 Trademarks

TI E2E™ is a trademark of Texas Instruments.

Fr A b % B BT & I =

10.4 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘9 \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may

be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

10.5 RiE%
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11 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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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 ©)
@ )
TRS3222ECDB Obsolete Production SSOP (DB) | 20 - - Call Tl Call Tl Oto 70 RS22EC
TRS3222ECDBR Obsolete Production SSOP (DB) | 20 - - Call Tl Call Tl Oto 70 RS22EC
TRS3222ECDW Obsolete  Production SOIC (DW) | 20 - - Call TI Call Tl 0to 70 TRS3222EC
TRS3222ECPW Obsolete  Production TSSOP (PW) | 20 - - Call Tl Call Tl 0to 70 RS22EC
TRS3222EIDB Obsolete Production SSOP (DB) | 20 - - Call Tl Call Tl -40 to 85 RS22EI
TRS3222EIDBR Obsolete Production SSOP (DB) | 20 - - Call Tl Call Tl -40 to 85 RS22EI
TRS3222EIPWR Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 RS22El
TRS3222EIPWR.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 RS22El
TRS3222EIPWRG4 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 RS22El
TRS3222EIPWRG4.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 RS22EI

@ 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.

® 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 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
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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

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A
W

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O O O OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |

T T

AN

Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

TRS3222EIPWR TSSOP PW 20 2000 330.0 16.4 6.95 7.0 14 8.0 16.0 Q1
TRS3222EIPWRG4 TSSOP PW 20 2000 330.0 16.4 6.95 7.0 14 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TRS3222EIPWR TSSOP PW 20 2000 353.0 353.0 32.0
TRS3222EIPWRG4 TSSOP PW 20 2000 353.0 353.0 32.0
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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.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |

L

18X (0.65) — -

-

)
1]
1)

o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

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

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.
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EXAMPLE STENCIL DESIGN
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

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

4220206/A 02/2017

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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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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