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EREEHETEROERATR
2 1: WS3232E Hifthge

B ARRE R 1, Vee = +3.0V to +5.0V, Ta = Tmin t0 Tmax, C1 to C5 = 0.1uF, SRME N 41444 Vec = +3.3V or
+5.0V and Ta= 25°C.

WS3232E v1.1
RS232 i i1 4% L%

S P 4 BN | BB | &K | R
LIETILTTIAN T1IN, T2IN,
IKZ)) i R10UT, R20UT
RS-232 A R1IN, R2IN
RS-232 f#ih T10UT, T20UT
HAT 2 C1P, C1N, C2P, C2N
REN/Y Vce, Vaenb, Vp, VN
Ho Ay 2 LAY C1P, C1N, C2P, C2N 0.1 0.1 1 uF
W 0°C to +70°C Commercial Grade 0 25 70 T
FEL YR H s Vee = +3.3V Hi# Vee = +5V 3 3.3/5 5 v
. TTL Inputs = Vcc/GND, RS-232 Input =
TAEH float, 0.5 1 mA
LI B2 1PN
F N B HE Low 0.8 Vv
A ML High Vee = +3.3V 8% Voo = +5V Supply 24 v
g N TR H S AR Vin = Vec and GND, TIN 0.5 v
i N TR IR +0.1 +1 uA
Bl R 5
Hr LR Low loutr = 1.6mA 0.4
S HJE High lour = —1.0mA v;:.g- V;:_f'
SR L ssffz’%rcgg:‘g‘f\f[fisab'ed’ +01 | +10 | uA
BB
g\ HL S R -20 20 v
i P LT Low Ta =25°C, Vcc = 3.3V B3 Ve = +5V Supply 0.8 v
fan N\ IR E L High ’ 2.4 v
N B R IR 0.5 v
g N HL B Vin = #20V, Ta = 25°C 3 5 7 KQ
UK B 285 HY
i 4 H T R RL = 3kQ, All Outputs are loaded +5 Vv
g HL B Vee = Vp = Vi = GND, Vour = 2V 300 Q
oy H R HL AL Vour = GND +60 mA
ot U FRLUL Transmitter Disabled, Vour = £12V +5 uA
FFoRAF M
RL = 3kQ, CL = 1000pF, One Transmitter
o R E R A i Switching, Ta= 25°C, Refers to Figure 1 and | 250 Kbps
2.
RL = 3~7kQ, CL= 150pF to 1000pF, One
e PR A % Transmitter Switching, Ta = 25°C, Measured 6 30 V/us
from 3V to -3V or -3V to 3V
a%tlﬁc%%&ﬁﬁ)\@aﬁ C. = 150pF 0.15 us
PR i S B 0.15 us
FECA i N B A I 2 7 50 nS
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ESD B e
ESD HBM +15 KV
EN61000-4-2ContactDis
charge RS-232 Inputs and Outputs +8 KV
EN61000-4-2AirGapDisc +15 KV
harge -
T r 2
BB R BB
e <] l
|: RS.232
Generator . € | * Qutput
[ses Nole B) .‘ 50 4 L CL
. RL ?,’ “T~ {see Note A)
TEST CIRCUIT
E:
A.RL=3kQ , CL=1000pF, Ta = 25°C,
— M IRE A TAE

B. WIEKAEAREK LT 28k

PRR =250 kbps, Zo = 50 Q, 50% duty cycle,
Tr& Tf < 10ns.

C. XSD= Vcc

Tek 21k

: ] :
; O 243.9kHz @ 5.80V
: O  257.7kHz ® -5.30V
- 1 A125.3kH2 Al11V
13 . ‘ . imvmw

OO O O O
S A | A

: 2.00us sooMit/Ey @ S

@ 500V & @ 500V G>v0.00000s 10k & 1.90V

% i e nE
peir

® L P i J
&7 1. WS3232E TIN to TOut (no load) at 250kbps waveform

i i
: O 243.9kHz @ 5.60V
. - B O 257.7kHz @ -5.20V
A125.3kHz AT0.8V
i, ) W. —
NN T
: 1 BN
o N N

@ 5.0V & @ 5.00V 2.00ps S0O0MIR/E @ T
00V & 1.90v

® 5.0 Bv0.000005 10Kk
el &) i [ o “ s } - }
() W @i
%ﬁ%ﬁ H Eﬂ 75 50 || FE Eiii 2

&J2. WS3232E TIN to TOut to ROut (loopbackto Rx with 1000pF load) at 250kbps
waveform
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MAREEETRAFRAA RS232 Jf iz i i
» mi /s \u  Driver Transition-Region Slew Rate Test
Generator . Output Circuit
)

R (see Note A|
T outpm_w'\_[;vv_ A.R_=3k~7kQ , C = 150pF to 1000pF,
s TR -3y SV

One Driver Switching, TA = 25°C,
Measured from +3V to -3V or -3V to +3V.
B. The pulse generator had the following
&3 characteristics:
PRR = 250 kbps, Zo = 50 Q, 50% duty
cycle,Tr & Tf < 10ns

TEST CIRCUT i o VOLTAGE WAVEFORIS
TR

Driver Propagation (teuL & trLn) Test

—————— W
Re.2i! 15V 15V Circuit
o Qutput W
‘;Zn,i:;oé, ! ‘F"_‘PHL 0 }H‘— b Notes:
IlseeNateA) | ¢ A. All drivers loaded with RL=3kQ, C. =
| O
it it i 1000pF.

== B. The pulse generator had the following
TESTCRCUT VOLTAGE WAVEFORNS -
characteristics:
El4 PRR = 250 kbps, Zo = 50 Q, 50% duty
cycle,

Tr & Tf < 10ns.

Receiver Propagation Delay Times Test
Circuit

E ‘ _ Notes:

Quiput
0 tpHL‘R,_H O by CL - 50pF, including probe and jig
‘ capacitance.

— (seeNote A) | | .
T Oulputw B. The pulse generator had the following
B E —

characteristics:

PRR = 250 kbps, Zo = 50 Q, 50% duty
&l5 cycle,

Tr & Tf < 10ns.

Generator _
(see Note B) § 4

TEST CIRCUIT VOLTAGE WAVEFORNS
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LIT1IN T10UT|14 ,
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INPUTS » T20U] OUTPUTS
10[T2IN > T20U1) 7 N
12/R10UT R1IN|13

LOGIC 5k Q RS232

OUTPUTS R INPUTS

J[R20UT RZINIS o
5k Q
GND
fs

6 WS3232E L7 Z ] W H] HL 4%
* 3: WS3232E B|jiE X

RS232 il il H i Fr

W | &K Thig
. C1e | THEHAER LA
2 V+ HA A P A [1)+5.4V HUR
3 C1- | Fh s Hafar 42 HL 2% (1 oy
4 C2+ | [ If] LA 42 HRL 2% 1 1T oy
5 C2- | S I AT AR HAZ 1) 7
6 V- HAr 2R 1)-5.4V HiT
7 T20UT | A RS232 Jra)diint
8 R2IN | A RS232 HalitasiiA
9 RoOUT | A TTLCMOS il output
10 T2IN | A TTLICMOS Jzh#iiN
11 TIN | #—ATTLICMOS Jzh#iiN
12 | R10OUT | #—> TTLUCMOS Halizidintt
13 RIIN | A RS232 HalitasimA
14 T10OUT | & 1> RS232 Kzl dfintl:
15 GND |
16 VCC +3V 3| +5.5V L H K
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MREBETFRAFRAF RS232 1l A% L .6 F
F 4: WS3232E JHRTAELZMER (F 1D
e SR e/ A AR WOKBREM | Ay
K TAEHE Vce +7 Vv
1E HLAT 2R VP 0.3 +7 A
1 HLAiT 2R VN -7 +0.3 A
UKy A\ TIIN, T2IN 0.3 +7 A
PR AN T RI1IN, R2IN 20 +20 v
KA g | TIOUT,T20UT -15 +15 A
Belicsssi B | RIOUT,R20UT 0.3 VCC+0.3
1E At Tsta -65 +150 C
i T) +150 C
ESD-HBM ESD-HBM 2000 \Y%

VE 1 DA L EARA— A BRI AT GE -3 B IR ATERIR o

% 5: WS3232E #EETHELMERE (F 2)

P =) /N B AR KPR 2 {i B
e TAEH IR A 3 3.3/5 5.25 \Y4
T AR Ta 0 +70 C

VE 20 R TR BTG N TAE AT R M RE AL .

B BTRAFRBBRSE, A, S, TR FLERIRE RS,

ESD sensitive
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RS232 554

1 WoR T RS232 W R #ThEE, TTL/CMOS 15 55 Jiti i £1) 58 2)) g4y A\ ity Wl E 1, RS232
UK A a5 R T ORTEEIE 2 b pREEOR T R ) RS232 ANtk Bk sh A i, B2
—AN RS232 JF I M o HLAT 252 U e 46 A0 0t A 6t I ) s i HE P () LS, A
3 RS232 %y e ir BEARK 5.8V Hi K,

2 WoR T RS232 R A DRE, TTL/CMOS {55 Jti i 1 95 3) s i N v Wiid i 1, RS232
IK 2 b 2 SR R A 2 e M 80 3K Q A 1000pF I, RS232 15 5 WE s .
FEL L 971 28 A 24 IR 25 % (1) 2 8 R TR i N B BB (R i AN BEL BT - 83 3 2 B2 IER 1) TTL
/CMOS #iith o 9473500 S8 RS232 kI, fEALHd 4 250kbps 45 T R B 1R 4 H Hi~F
AL ILTT % R R B 0.2V, JIE 2 1 ff) RS-232 RE) Sk R B0 it B 045 5 o 3k, X
VTN AE M PR 5 I e MU AR RN IR . WS3232E [RGB 2y FiL B T 25 v b s 28
ARt e LR R UK B RE ), AT £ 15kV ESD durhdife
THIF R R B

EIAR) R AF, Guobo Electronic 487 F LA R4 1P % T OC U R R il vl 42
PESRR TR s, o] DAERUE ARt H eI 20 1R A 000 B 450 A7 A ETA /RS232 AnifE L M .
ZW TN A BAHR R, R MOS JFOG. PR TR O¢ A FTT O A A4
Beo TR HLZ LI FL I 2 4 28 % ] Guobo Electronic & 45 [ T AN MOS T 6 Fpis T 56 4%
ERREWTY, R Guobo Electronic %A 1 s L2 HA . X EEX a] HL it & AL s 1) 8 R g it
FEIE 70%. FFORATAR PN S92 7 2 HH R S 80 o PO R T R kLl E T e vl
s S v P A7 B s P s FRE R A 8 1 AR R S B PAA rR HAR AN R 5 P B P4 1)
KUK AR Y

Guobo Electronic [1J4z [ 2 517 i R MR L AT Bevh BoR,  arde b se s ae sk, AR
& HAF 4 EIA /RS232 bt (MR AL i
ESD B4 fa i

i FLJBC R (ESD)TE RGN R AT 0 LY FH R — NS E AN, R4 ESD
TRy RE LA — B R R, KRR XHEEN ., HT RS232 WA #s & R FEAE M,
WA VF 2 IREEN 22 258 R AT 1, A3 RS2 T e MUK 28 A 5 1) — LIRS

RS232 AL e 280 5 30 1ok EV ) P R AR b (1 4 5 | 2 D T B B4 s A A i B 2% 1C
ZH AT — LN LR, XK BRI EIIA IC (B IR A IC 3G hn—28 4. SR, 1
BRI R PR 284, B AS B AR 28 ( TVS )ER transzorb(‘E AT/ TS FET A BEF F 47 )IE
ORI T I R PT LT . A T PRI R BN I RA, TR Z HNEE ik
P IR T AN T AR R B0 B 51 TVS HL %« Guobo Electronic [ RS232 W&k #5 N B & HL
5 L%, TR A ESD H % BT A] V5 /£ MIL-STD-883 Fnifk, AAAHi% HBM Fil EN61000-4-2
SRR . AR TR A A 34k ESD MR %, IR B AERL R R AT
i 5 L B Fe 0 B B Al Py L5 r AR A L R R . R AR 1C 7 1E 5 Bk
(B (B QT e 1C A3 2 il [ 11 i 4508 7K %2 ESD B2 1K BE ) EN61000-4-2 FH -3 8 45 R &R
4 L[ ESD. X T REHNER KU, BT RAAG TG TN KK, AT
PRUE— & &1 ESD f&#". EN61000-4-2 F5E, 4 ESD il i1 21| 5 5% 1) 4 Je8 il sl A 50 £ IE
A FUIIR) N DA Ml B ¥ 4% R THIIN,, RGET RS2 — 2 B . 24 ESD Jtin 23 Beas 5 i
INF, Wk 28 1C H4 237K 32 K ER 70 1) ESD Hiiit. EN61000-4-2 A7 PRl 7 ¥ 45/ TR0 A2 ik e
o 28 A F I I 0K ESD H He it N B 1 £, FLABEHLA Ha N DR /v 2 K e 4 0 42
BIRG G, EZN BB RGE AT, 5 By 0w e m e i i e i sl IO i 3
RE G AR LR . B flic /24 ESD sy N2 EUT. 1% 77955 76 F#% ESD FLILIT)
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MREBETFRAFRAF RS232 Ji iz Lt
ANTTE A . A BT L, RE B T B AL 3 1 B LR T I TR E E (9 . Guobo
Electronic ] RS232 W & #& i /& 33k EN61000-4-2 R hrift, 25l ik £ 15KV, %1l
JCHE A £ 8KV,

BHEERT
SOP16 Package Dimension

HHHHHHHH
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 FHAEFEEH __
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’r\b(’.T\
o
y - L
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NOTE ) le <
1. CONTROLLING DIMENSION : INCH
2. LEAD FRAME MATERIAL : COPPER 194
3. DIMENSION "D" DOES NOT INGLUDE MOLD
;'—JEU"-}['AESH”T&B‘;:FBO’;‘(%G‘ALB E&TEE-BUH“ ayvmoLe | DMENSIDNS N MILLMETERS | DIMENSIONS IN_NCHES
SHALL NOT EXCEED 0.006°[0.15mm] PER END . . UL iz Max ol it sl
DIMENSION "F1* DOES NOT INCLUDE INTERLEAD A 1,47 160 173 0058 | 0063 | 0088
FLASH, INTERLEAD FLASH SHALL NOT EXCEED A : - 025 T 0010 ;
0.01070.25mm] PER SIDE. = Ll T | - S 16—pln nSoIC
4. DIMENSION "b" DOES NOT INCLUDE DAMBAR I 43 | — | : i
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL b G.33 041 | 051 || 0.013 0.016 0020  [cusToME® -
BE 0.00370.08mm] TOTAL IN EXCESS OF THE "b° [k 0138 0.20 0.25 0.0075 | 0.008 0.0098 |
DIMENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR e
CANNGT BF LOCATED ON THE LOWER RADIUS DR THF L i O B B L 0386 | 0300 | 0394 | \pppovep py | oate | TTE:
FOOT. MIMMUM SPACE BETWEEN PROTRUSION AND AN E | 5.7% 599 | 620 || 0228 | 0.23% | 0244 Ingyyay 161 SMALL OUTLNE PACKAGE
ADJACENT LEAD TG BE 0.00287[0.07mm £1 381 351 399 0.150 0.154 0157 | DRAWING(0.1507)
5. TOLERANCE : +0.010°[0.25mm] UNLESS OTHERWISE[ i 137 — | posp | — |CHECK BY
SPECIFIED i +— i i | :
6 QTUERWISE DIMENSION FOLLOW ACCEPTABLE L gt 00 575;5 90194 0 g-ggg JAFPEGYAL: DVG. NO. PQ-SOP-002 E: o
¥ | R | = — - g T 3
7 REFERENCE DOCUMENT : JEDEC SPEC MS—012 & o — a o = o immm‘ e INGH i 1%,/1 SHEET 4 OF,

7 SOP16 5z &
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TSSOP16 Package Dimension

RS232 j

Tﬂ*ﬁ I /L;‘Ff

H LELT T H L1
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&
L —
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2 |€f§
DETAIL A
K ) A AL
SR inininininininl] L I\
= B b = B
=z |H| DETAIL A
NOTE : f=3 ] /
1- GONIROLUING OMENSICN .
- 5 MATERIAL : OL\N C?DZE/EWEC 841
5 DIMENSION. 0" DBES NoT INCLUGE MOLD.
H_é\[j[;i F&Eﬁﬂan?(ﬁgﬁsﬁmuﬁgﬁ:ﬁ%ﬁr BURRS SYMBOLS DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
SHALL NOT EXCEED 0.006°[0.13mm]| PER EMD L) Lok L Ll LIk L
DIMENSION "E1" DOES NOT INCLUDE INTERLEAD A 1.0 1.10 1.20 0.041 0.043 0.047
FLASH. NTERLEAD FLASH SHALL NOT EXCEED Al 0.05 0.10 0.15 0.002 0.004 0.006 _ni
i e AR iUne Pl A2 100 3 108 % —— 1 G059 f 0:.04) e LR
s 5 i
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL b .20 0.23 0.23 }:0.008 | 0.010 | 0.011
BE 0.003°[0.08mm] TOTAL IN EXCESS OF THE "b" c — 0.127 | —— [— 0.005 —_—
DIMENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR
CANNGT BE LOCATED ON THE LOWER RADIUS OR THE g ;‘23 2075 | 510 |0 mi g;gga g;ggm
FOOT. MINIMUM SPACE BETWEEN FROTRUSION AND AN E B 6.40 6.60 | 0.24 ; :
ADJACENT LEAD TO BE 0.0028'[0.07mm 1 4.30 4.40 4.50 0.170 | 0173 | 0.177
5. TOLERANCE : +0.01070.25mm] UNLESS OTHERWISE| — 0.65 =N — | 0006 —_—
SPECIFIED.
6. OTHERWISE DIMENSION FOLLOW ACCEPTABLE L 0.50 0.50 0.70 0.020 0.024 0.026
SPEC, ¥ = = 0.076 | — — 0003
7. REFERENCE DOCUMENT : JEDEC SPEC MO-153 ¢ o & 8 o & 3
: il B
8 TSSOP16 %45 &
SSOP16 Pack Di i
[Tgl
o
[
i GAGE PLANE |
o [#
PIN 1 INDENT H U H H H H u H DEIAL A
D
77(4x 2
) (<1,U
=~ "f“ | g
g \
iy J A
, (&) l
OTE : el b| T B 1 N /
1. CONTROLLING DIMENSION : mm Eido: EL < it
2. LEAD FRAME MATERIAL : COPPER 194 nan
3 DIMENSION “D” DOES NOT INCLUDE MOLD
FLASH, TIE BAR BURRS AND GATE BURRS I DIMENSIONS 1N INCHES
MOLD FLASH, TIE BAR BURRS AND GATE BURRS SYMBOLS D‘,:‘IE‘NS‘ 2 N‘SMWL MELEE? m NOW WAY
SHALL NOT EXCEED 0.006°(0.15mm] PER END
DIMENSION "E1” DOES NOT INCLUDE INTERLEAD A — — 2.00 — [ — [ oo
FLASH, INTERLEAD FLASH SHALL NOT EXCEED A1 005 - 015 0002 | — | oaoe
4 B.‘(:;EON[E)DISSW;]' ':}E(?tt?mlsbl INCLUDE DAMBAR A L2 L75 .89 e L Dl i i
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL b 0.22 0.50 0.38 0.0086 | 0012 | 0.015 [COSTOMER :
BE 0.003'T0.08mm] TOTAL IN EXCESS OF THE “b" C 0.09 0.15 0.25 0.0035 | 0006 | 0.0038
DIMENSION AT MAXMUM MATERIAL CONDITION. DAMBAR 7 -
CANNOT BE LOCATED ON THE LOWER RADIUS OR THE f S0 620 8.30 BEy Dokt 0.256 APPROVED BY DATE | TITLE
FOOT. MINIMUM SPACE BETWEEN PROTRUSION AND AN £ 740 | 780 8.20 0201 | 0.307 | 0323 gy 161, SSOP PACKAGE OUTLINE
ADJAGENT LEAD TO BE 0.0028°[0.07mm) El 5.00 5.30 5.60 0187 | 0209 | 0220 DRAWING (BOGY SIZE: 5.3mm)
5. TOLERANCE : £0.010"[0.25mm] UNLESS OTHERWISE ¢ p— 0.65 — o 0.0256 | — |CHECK BY' -
SPECIFIED. T -
6. QTALRWISE DIMENSION FOLLOW ACCEPTABLE ; B;’E‘ D':.s O;S U‘[é“ e A DNG. N0 pO-SS0P-016 [P o
. APPROVAL: UNIT - SCALE = .
7. REFERENCE DOCUMENT : JEDEC SPEC MO—150AC ¥ — — 0.10 — — 0.004 mm 12/1| SHEET y OF
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EREEHETFROERATRE RS232 il iz Lt i
BEER
Eoii R | R
=} jﬁgl:l j;‘ ik L - . M2 e 5 MSL B ’ /\‘ NS
R LA e Ay T ok N L

WS3232ECN SOP16 4000 | 13 Zs) 3 I 6 125
WS3232ECY | TSSOP16 | 4000 | 13 ¥i~f 3 I 6 125
WS3232ECA | SSOP16 | 2000 | 13 i~} 3 I 6 125
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