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3.3V 250Kbps
RS232 BREOLH

TSSOP 3

7= SR RHIE

« WS13232E £ 3.3V B¢ 5V ft i,
W Jiss EIA/TIA-232F bl
CCITTV.28/V.24 Tl EfEER
s REBALERER: HEE 0.5mA, K

X{H 1mA
« fRIE 250Kbps HIE f& 4 E R
* RxIN ¥} Hs #53& £ 50V
« TR REAFHERHRE
* RS232 1/0 f¥J ESD Bh$~
+15kV Human Body Model (HBM)
=+ 15kV EN61000-4-2 Air Gap Discharge
+8kV EN61000-4-2 Contact Discharge
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PR E % BT PR A A RS232 iR Lo
£ 1: WSI13232E B %A
B AR R, Voo = +3.0V to +5.0V, Ta = Tmin t0 Tmax, C1to C5 = 0.1uF,
BLRUE N FH 261N Ve = +3.3V or +5.0V and Ta= 25°C.
2% %1 BN | RAE | BK | B
UIEILTPN T1IN, T2IN,
UK E % H R10UT, R20UT
RS-232 i\ R1IN, R2IN
RS-232 fih T10UT, T20UT
FHLA 2R C1P, C1N, C2P, C2N
2Ny Vce, Venp, Ve, Vn
HALf 2R FL 2 C1P, C1N, C2P, C2N 0.1 0.1 1 uF
TAEEE Commercial Grade -40 25 85 6]
L L Vee = +3.3V 8# Voe = +5V 3 3.3/5 5 Y,
o TTL Inputs = Vcc/GND, RS-232 Input =
TAEHR float, 0.5 1 A
RN
HINBIE B R Low 0.8 v
AN BIE L High Voo = +3.3V H# Vce = +5V Supply 24 v
N BRI HE R Vin = Vce and GND, TIN 0.5 \Y;
TR IR +01 | +1 uA
B
it HLE Low lour = 1.6mA 0.4
I HBJE High lout = —1.0mA vgg- ngf'
By ety LA Pinatvin it +04 | £10 | uA
BRCERAA
LPNG AR -50 50 \'
L
i;igg z}i ::; Ta=25°C, Vcc = 3.3V 8i# Vec = +5V Supply 08 24 x
AN BRI AH R IR i 0.5 '
LEPNGEL | Vin = 20V, Ta = 25°C 3 5 7 KQ
IXEh
it PP A RL = 3kQ, All Outputs are loaded +5 v
it LB Vee = Ve = Vi = GND, Vour = 2V 300 o}
A R A Vout = GND +60 mA
i H R EL AL Transmitter Disabled, Vout = 12V +5 uA
FrAEME
RL = 3kQ, CL = 1000pF, One Transmitter
SR R AL ik Switching, Ta= 25°C, Refers to Figure 1 and | 250 Kbps
2.
RL = 3~7kQ, CL= 150pF to 1000pF, One
FEHIR R 2 Transmitter Switching, Ta = 25°C, Measured 6 30 V/us
from 3V to =3V or -3V to 3V
PRSI \ LE CL = 150pF 0.15 usS
PR i L e B 0.15 us
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T 3 B0 L 1 PR A 1) RS232 & % s Fr
B A e 2 % | | [ 50 | [ ns
ESD Biir8s/

ESD HBM +15 KV

EN61000-4-2ContactDis +8 KV
charge RS-232 Inputs and Outputs -

EN61000-4-2AirGapDisc
harge

Il

+15 KV

T A e
B R PIA B %

Measuring )
Osclliiscope l

o, RS-232
Generator = Cutput
(see Note B) & B0« [! cL
& L
* RL< “T" (see Note A)

TEST CIRCUIT
T
A.RL=3kQ , CL=1000pF, Ta=25°C,
—NIRA) AR LA

B. BIERAEMRER LT ZH R
PRR = 250 kbps, Zo = 50 Q, 50% duty cycle,

Tr& Tf < 10ns.
C. XSD= Vcc
Tek {211

{D 243.0kHz @ 5.80V
O  257.7kHz @ -5.30V

1 A125.3kHz Al Y
o ] Inmiaevipord

0 TN
AL W I | N

2.004s S00MA/E @ T

® 50V v @ 500V J vuoouoos mkf.{)\ 1.90v
"*L «I? B By
praties Hif 1.90v

A& 1. WS13232E TIN to TOut (no load) at 250kbps waveform

Tek 51 :
3 [m] 243.9kHz @ 5.60V

X z O  257.7kHz @ -5.20V

A125.3kHz A10.8V

RN NN WY D
NV S L

B . . .

500V &% @ 5. 0V 2.00ps S00M/E @ S
5.00 vV 0~v0.00000s 10k &5 1.90V

A Jl @
% T - 75 50 ﬁ*ﬁ'
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RS232 i ilfz HE fy

Driver Transition-Region Slew Rate Test

A&J2. WS13232E TIN to TOut to ROut (loopbackto Rx with 1000pF load) at 250kbps

Wy
AR R T A PR A A
waveform
Rs221 weofa N
‘ieelﬁgall:g' 500 cLompm b ey Cireut
R :|‘1seeNuleA} | } } ‘ Notes:
ot T\ S A. RL=3k~7k Q , CL = 150pF to 1000pF,
- T W e One Driver Switching, TA = 25°C,
TEST CIRCUT ” ;!pHL(D)iYIpLH«D) VOLTAGE WAVEFORNS Measured from +3V to -3V or -3V to +3V
B. The pulse generator had the following
K3 characteristics:
PRR = 250 kbps, Zo =50 Q, 50% duty
cycle,Tr & Tf < 10ns
______ " Driver Propagation (truL & tpLn) Test
RS132 Input 15V 15V Circuit
" W Notes:
oy D) O b . .
} } o A. All drivers loaded with R.=3kQ, C. =
"% A 1000pF.
——= B. The pulse generator had the following
characteristics:
PRR = 250 kbps, Zo =50 Q, 50% duty

TEST CIRCUT
&5

Generator
(see Note B) 0
™ see Note )
= 5 o Output
TEST CRCUT VOLTAGE VIAVEFORMS
&4
cycle,
Tr & Tf < 10ns.
Receiver Propagation Delay Times Test
______ 3 . .
Input - il Circuit
i | ‘ Notes:
Gantaor " | } A. CL = 150pF, including probe and ji
(eeNoteA } ,  capacitance.
T Dutputw B. The pulse generator had the following
- ! characteristics:
VOLTAGE WAVEFORHS
PRR = 250 kbps, Zo =50 Q, 50% duty
cycle,
Tr & Tf < 10ns.
Fax: +86-25-68005835
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Vee

A

4

X 0 B T PR A B
WS13232E 4ME S5 %

16

1

=~

C
Cl7
C
C

1

5 ‘érO. 1uF
Vee
vP|2
1P
=0, 1uF CaF
Y- UVLO)
N ik 6 |
2P ‘
VK
4R 0.

RS232

1

C27R0. 1uF
5|coN
WS13232E
»_ LITLIN T10UT4
LOGTC >
INPUTS TOTK > ToouT 7 OUTPUTS
< 12R10UT RIIN13
LocIc OQ f skd  Rs232
OUTPUTS _ 9|pout RoTNlg . TNPUTS
N O< % sk
GND
£5
Kl 6 WS13232E LAY 4 [l 5 H it
% 3: WSI13232E 3| e X
T | i
U | o | FHEREERRE G E
2 V+ M= A IR +5.4V HUE
3 C1- T Hmr 2 HELZ 19 47 0
4 C2+ | I L faf 3% HOL A 1) 1
5 C2- S IF1) B A 27 RS 1) 7
6 V- i 52 1)-5.4V B
7 T20UT | 55—/~ RS232 IRzhassih
8 R2IN | A RS232 Bl
10 T2IN | BB=ATTLCMOS R4
12 R10UT | %> TTL/CMOS il
13 R1IN | 28— RS232 4N
14 T10UT | > RS232 Jxz) it
15 | oND |
VCC +3V 3| +5.5V LT
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I 08 R T PR AT

# 4: WSI13232E B K TAE&AVER (E 1D

Rtk 75 /PBREE

55
K LA L

Vce
IEH A 2R -0.3

VP
71 HE 2R -7

VN
IR Z) 75 N\ B 0.3

T1IN, T2IN
BlEs A -50

RIIN, R2IN
%) e i -15

T1OUT,T20UT
PR A% e 03

RIOUT,R20UT
IR

Tstc -65

T;

[
% = 45 1

ESD-HBM ESD-HBM 2000

RS232 i il Ez 0 A
AYE KR EH AL
+7 A%
+7 \%
+0.3 A%
+7 \%
+50 \%
+15 \%
VCC+0.3
+150 T
+150 T
A%

T 1 TARSRARR AR AR T — AR T B T Eas 4 MK APEBIR .

£ 5: WSI13232E ET/EEAVER (F 2)

Rtk 75 /PBREE

5
HH TAEHE 3

Vbbb
TAERE Ta -40

LaiEtie BOKBGEME | A
3.3/5 5.25 \
+85 C

T 2. AR ARG T TR e S B IR RE AL .

B BrmRONEEBRS, AR, B, EATES TR RS,
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RS232 1554t

Kl 1 o8 T RS232 Wik 25 Thfg, TTL/CMOS 155 it in 21 3% 20 25 4 A\ i s E 1, RS232
XA th 25 R R EiRTE 2 B BB 7S RS232 A E kS A, RIIX2
—AN RS232 FF g It LR o FEAT IR LR A 3 38 O R e R IR S A tH P R I,
3 RS232 ¥ th Bzir #AH Y 5.8V B K.

Kl 2 o8 7 RS232 Wk 25 Thfg, TTL/CMOS 155 it in 21 3K 20 25 4 A i s iE 1, RS232
UKz dn th &5 R R R FEdIE 2 B 5 A0 3K Q M1 1000pF BF, RS232 {55 WK s .
P BEL 7 4802 2 DR B0 2 1 i L 422 BSOS R S N BT S22 088 A N FELBTE « S8 TE 3 R 2R #% 1) TTL
/CMOS Hirth o M HLAY RS232 FERT, FEAEHE 2 250kbps 2514 N IK B A% 1%t HL-T
A EE HITF 6 H R % 0.2V, 3838 2 E ) RS-232 BRzh g R 00 L w045 5ok, X
FOVF BB TE A BEAE S I MU LR FIIEIR . WS13232E FRIMIG He 4 B 3 B B i 5 v 8 &
ax, PRI L R IKBNEE /), IR A £ 15kV ESD furife
LTRFRBEABEEHRE

53 Ah) FAE, Guowei Electronic 1 F & I R4 I B T ¢ HEL 25 FEL R 35 2 1501, 32
PERER IO LR, ] DAORIECE AL B F R R B 15 L T 75 % 1 447 & EIA /RS232 Frifk ik
ZWT AR R R A PIAHET B R T, AR MOS FFo¢. PO AR T G A
o FFIRE XA M R A 28K F Guowei Electronic %A 1) H 4 MOS F3 A 5 — 4%
BEREEWTT, KH Guowei Electronic &4 [ & L EF A o X ELX [A] HLI & AL 2% I RCR iz 1t
BT 70% . FFIRAI PN IR s r= 28 o R A BT o PR A I B R L L E T R
e B vy ) 7 P R PR, b R AL A 8 TR T SR R SIS P TR AR ), AT RS B ST 1)
WU L AL

Guowei Electronic {14 1 R 17 foR IR LA Wt HoR, g s SR, Bt
€ HAF A EIA /RS232 bRdE AR IIFES o
ESD P37 Bait%

L FBL(ESD)PE RS H# AT o S R — AN EE S EREN AT, R4 ESD
R BRI LA A —E MR E, KRB RKETN . BT RS232 UKW &BFEAINT, K
WA VR 2 PR B R SR R AT 0 1, S RS2 AT BB SUR #5 AR B 1) — LR AR

RS232 Wk 2% 8 5 ae ik Bl FEL B AR b 1Y) 4 S8 51 2 MR T IE i 4 i AR AR 2 BSR4 1C.
ZOl A — S/ NP B, K BRI 3 1C FIBR A NI 1C 30— 28 fry . 2R, *FF
B IR B B TR AR A B 1, RS F TR A 2% ( TVS )BX transzorb('E T2 1 5215 W B4 51 5547 )i
WY AT D TR AT PR RRENEA, FEBEZMANE BIR
P B % 1T A 7 A BB 0 B R K TVS HE% . Guowei Electronic [t RS232 UK #3 P & I A5 H
JE A6 EL B, T 75 AP ESD FEL % B AT V35 /2 MIL-STD-883 Anifi, A &A% HBM F1 EN61000-4-2
AR . AR OO A AR SR ESD MR J7 v, 1%l B EEAI N A
fifh 5 FEL R B IR LE el B o R 4 T8O B AR R LB R R o 17N DA 1C A T 2 Ak A
6] (5 a0 7E TC AT 2 2 i 1 ) 3t 404 7K %2 ESD B#AZ R BE /1. EN61000-4-2 F T3 % 7% F1 &
4 L1 BSD. X T RAHIER KU, BT RARGFEGE TINEHTMNAFE, MhAT520
TRIE— € &/ ESD fr47. EN61000-4-2 #iiE, =4 ESD Jifi 1 51 2 & 1) 4 J& il Bl 72 B 1B
i FS0IIA) N B b 3 W 4 R TN, RS T ERZ — CEMEH . 24 ESD Jitihn #4888 5] i
N, Wk 88 1C ¥ 427K 52 K ER 73 1) ESD HLIL . EN61000-4-2 H7 it 7 2% 45/ 0 e AT ik i
o 2SI R I S 0K ESD H il B4 1 %, FEBLA AT N DAEHE 2 FE S 2

China-Nanjing City ‘No.155 Middle Zhengfang Road Tel: +86-25-68005828 Fax: +86-25-68005835
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R E T APRAR

FIRGEHN, A RIEMB RGN, BT 5 LA RS

AGUE AR IR . S 2K ESD MLt EL# N 2 EUT.

TR Y 8k V.

BHRR T

B ok B

(t =1 He

RS232 il 5 &

L A IR
2715 B LI ESD BT
AT . 5K AR INALE, 68 E 8 A 3 R AR B T TR AR E A . Guoweid

Electronic 1] RS232 Y /& 283 /& I EN61000-4-2 [ AR, 2508 N+ 15kV, il

SOP16 Package Dimension
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PIN 1 INDEN

AHEIEEEE L

el

bl

o

~

P"Nf .

E

CONTROLLING DMENSION ©
MATERIAL & OLN 67028 /EFTEC 64T
D\M[NSION D DD[S NDT \NELUD[ Moo

URRS Al

MOLD FLASH HE BAR BURRS P\ND GATf BURRS

(CEED 0.00670.15m!
D\MENS\OM E\ DOES NOT \NGLUDE \NT[RLEAD
FLASH, INTERLEAD FLASH SHALL NOT EXCEED
0010°70.25mm] PER SIDE
DIMENSION "b" DOES_NOT INCLUDE DAMBAR
PROTRUSION. ALLQWABLE DAMBAR PROTRUSION SHNJ.
BE 0.003"[0.08mm] TOTAL IN EXCESS OF THE
DIMENSION. AT MAXIMUM WATERIAL CONDITION. DaweAR
CANNOT BE LOCATED ON THE LOWER EAD\US QR THE
FOOT. MINIMUM SPACE BETWEEN
ADJACENT LEAD TO BE 0.0028" 007

5. TOLERANCE : +0.01070.25mm] \JNLESS OTHERWISE]|

SPECIFIED.

. OTHERWISE DIMENSION FOLLOW ACCEPTABLE
SPEC.
. REFERENCE DOCUMENT : JEDEC SPEC MO-153

SYMBOLS

A
Al
Az
b
c

mim|o

@<|—|n

DIMENSIONS N MILLIMETERS

MIN
1.05
0.05

0.20
4.90
6.20
4.30
0.50

o

NOM
1.10
0.10
1.00
0.25
0.127
5.075
6.40
4.40
0.65
0.60

-

MAX
1.20
0.18
1.09
0.28
5.10
6.60
4.50
0.70
0.076

&

DIMENSIONS IN_ INCHES

MN
0.041
0.002

0.008
0.193
0.244
0.170
0.020

S

NON
0.043
0.004
0.039
0.010
0.005
0.1888
0.252
0173
0.026
0.024

o

DETAIL A

LA
}

MAX
0.047
0.006
0.041

S
NOTE . /
1. CONTROLLING DIMENSION : | |
2. LEAD FRAME MATERIAL : DETAIL A
S DIVENSION "p" DOES NOT INGLUDE oL
£ AK BURRS AND GATE BuI
DIMENSIONS [N MILLIMETERS DIMENSIONS IN_INCHES
WOLD. FLAGH, e HAR BLRLES. AND GATE BURES SYVBOLS N o N NOM AX
S ey {xcEED B.00¢ “[0.15mm] PER END. |
DIMENSION "E1" DOES NOT INCLUBE INTERLEAD A 147 160 0058 | DOB3 | 0.068
FLASH, INTERLEAD FLASH SHALL NOT LXCEED A 1 0.004 0.010 B
0,0107T0.25mm] PER SIDE. £ L1, TS + — 16—p|r'| nSOIC
4. DIMENSION "b" DOES NOT INCLUDE DAMBAR — 2 =l = X —
PROTRUSION. ALLOW, BAR PROTRUSION SHALL ® 0.33 041 0.51 0.01% 0.016 0.020  [CUSTOMRR
B EON%(\‘O‘?;[?ATD Em\] JW‘:«IA'}ER&XLC Eﬁm Tow. paeen - o - 925 | osrs | hoos | 0088
I’ i Al g .
D EION AT MM Lol el i) .50 7 T 0.386 | 0.590 | 0394 | .pppoven by | pam | TOE:
FOOT. MINMUM SPACE EFM[[N meRusmN AND AN E 5.79 EEL 8.20 0.228 D.236 0.24%  \npw &Y 6L SMALL OUTLNE PACKAGE
ADJAGENT LEAD TG BE 0.00287(0.07 =] 381 301 3.99 0150 | D164 | 0.157 i e
5. TOLERANCE £0.010°70.25mm] UNLESS OTHERWISE ¢ 197 — [ poso | — |CHKKEY
IF
6. OTHERWISE DIMENSION FOLLOW ACCEPTABLE L 0238} -07) 127 | 0015 | 0028 | 0050 [AFPROVAL DVG. NO. pO-S0P-003 REV. o
SPES y — — 0076 | —— | — | 0003 arpRovar NI scaLt
7 REFERENCE DOCUMENT : JEDEC SPEC MS—012 3 T — & a — T e 12/1) SHEET 4 OF
H L H L1
0
N
\ ﬂ'{

\
.

DETAIL A / e

16-pin TSSOP

0.011

0.200 A

0.260

0477

0.028

0.003
&
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RS232 iz L0 F
SSOP16 Package Dimension

(LA

PIN 1 INDENT

S
[N

~

geey)

=

DETAIL_"A"

)-(4)( )

CIQIATL -

—felol|

—_—

=
L

GAGE PLANE |

1. CONTROLLING DIMENSION : mm < -
2 FRAME, MATERIAL : COPPER 194 =153 g
3. BIMENSION *D" DOES NOT INCLUDE MOLD
FLASH, TIE BAR BURRS AND GATE BURRS ) DIMENSIONS IN INCHES
MOLD FLASH, TIE_BAR BURRS AND GATE BURRS STMBOLS DL;‘;NSI e N‘SMWL "Uﬂf N ol g
SHALL NOT EXCEED 0.006°[0.15mm] PER END
DINENSION "E1* DOES NOT INCLUDE INTERLEAD ) — | — 200 — [ — [oow
FLASH. INTERLEAD FLASH SHALL NOT EXCEED A Fr — 015 || 0002 | — | o006
0.010°[0.25mm] PER SIDE. 5 7 16-pin SSOP
4. DIMENSION "b" DOES NOT INCLUDE DAMBAR A2 kvl 175 1:85 0.065 | 0.069 | 0073 pi
PROTRUSION. ALLOWABLE DAMBAR HA b 022 0.30 0.38 0.0086 | 0.012 | 0015 [COSTOMER
BE 0.00370.08mm] TOTAL N EXCESS OF THE ™ c 005 | o1 025 || 0.0035 | 0006 | 0.0098
DINENGION AT MAXIMUM MATERIAL CONDITION. DAMBAR D 590 | 620 550 || 0202 | 024 | 02% | oepovmoar | ow | TR
N N TH ADIUS OR THE d
FOOT. MINMUM SPACE BETWEEN PROTRUSION AND AN £ 740 7E0 820 0291 | 0307 | 0.323 Ipeyypy: 161, SSOP PACKACE OUTLIN
ADVACENT LEAD TO' BE 0.0028°[0.07mm] &) 500 | 530 560 || 0197 | 0209 | 0220 DRAWING (BODY SIZE: 5.3mm)
5. TOLERANCE : £0.010°(0.25mm] UNLESS OTHERWISE g — 085 | — P Yo E— 011 :
SPECIFIED. =
6. OTHERWISE DIMENSION FOLLOW ACCEPTABLE é 055 ”‘Z? 0;5 “-“’;1 ”‘Dj" 0-‘3’37 [APPROTAL DNG. N0, po-SS0P-016 [F¥ o
SPEC, RPPROVAL: oW - SCALE »
7. REFERENCE DOCUMENT : JEDEC SPEC MO—1S0AC [ — | — 0.10 — | — 1 ooos 12/1‘ SHEET | OF
3 =
[= A
Bty , EMMHE | MBS
5 N A N
RS | HEFEEA 54 R) | MSL LN I
> NN = bt L Aot N A (ImL

WS13232EEN

SOP16

4000

13 5&~f

I

6

WS13232EEY

TSSOP16

4000

13 J&~f

I

6

WS13232EEA

SSOP16

2000

13 5&~f

I
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R E T A PR AT RS232 J& % oo Fr
FRAAE B
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