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=+ 15kV Human Body Model (HBM)

=+ 15kV EN61000-4-2 Air Gap Discharge
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EREEHETEROERATR
# 1: WS3221F HiERE
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

WS3221E v1.1
RS232 30l .5

+5.0V and Ta= 25°C.

S M BN | BB | &K | R
LIETILTTIAN T1IN
IK ) % R10OUT
RS-232 A R1IN
RS-232 f#ih T10UT
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
FLY5 AL Vee = +3.3V Hi# Vee = +5V 3 3.3/5 5 v
. TTL Inputs = Vcc/GND, RS-232 Input =
TAR float, 05 1 mA
XPWRSAVE Aiigent T | XSD= Vee XPWRSAVE= Vce, TTL Inputs =
(=R Vce/GND, RS-232 Input = float, Ve = 3.3V 05 ! mA
XPWRSAVE {§ifiglf T4 | XSD= Vce XPWRSAVE= GND, TTL Inputs 1 10 A
HLIR = Vce/GND, RS-232 Input = float, Ve = 3.3V
SHUTDOWN ff g Hii | XSD= GND 1 10 uA
L E2 1PN
N\ RE TR Low 0.8 v
B R High Vee = +3.3V 53 Ve = +5V Supply 24 \
g N TR H S AR Vin = Vcc and GND, TIN 0.5 v
LIPS L b +0.1 +1 uA
ezt
i LR Low lout = 1.6mA 0.4
KHiBIE High lout = —1.0mA Vé:_g' Vé:_f'
B L 3 LA \R,jjf': f,rcgg:%‘,t\fD?isab'ed’ +01 | +10 | uA
BB
i O\ HL S 0 -20 20 v
P A
i;i:zg :? ET; Th = 25°C. Voo = 3.3V 5 # Vo = +5V Supply — 2 ” :
N B R IR 0.5 v
g N HL B Vin = #20V, Ta = 25°C 3 5 7 KQ
UK B 285 H
i 4 H TS R RL = 3kQ, All Outputs are loaded +5 v
g HL B Vce = Ve = Vn = GND, Vour = 2V 300 Q
oy H R HL AL Vour = GND +60 mA
iy HH U RO Transmitter Disabled, Vour = £12V +5 uA
FFoRAF M
RL = 3kQ, CL = 1000pF, One Transmitter
e R E R A i Switching, Ta= 25°C, Refers to Figure 1 and | 250 Kbps
2.
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RL = 3~7kQ, CL= 150pF to 1000pF, One
k0 B 43 % Transmitter Switching, Ta = 25°C, Measured 6 30 V/iuS
from 3V to -3V or -3V to 3V

PB4 N G B 0.15 S
I i i AL C. = 150pF u

PR G HH L B 0.15 usS

U A N G 2 2% 50 nS

XPWRSAVE Timing

Pl fs 4 N B XIDLE %

5]

el fs 4 N E| XIDLE %

" 30 uS

Power Save £ 5\ 21| 4% 5

100 S
A "

ESD Bid6Ehy

ESD HBM +15 KV

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

EN61000-4-2AirGapDisc

+15 KV
harge

TR AL
BRTER P B

Measuring
Oscilllscope

Generator Cutput

(see Note B)

DO. l o RS232
Do

5

L S i

o CL
RL = T (see Note A)

TEST CIRCUIT
T
A.RL=3kQ , CL=1000pF, Ta = 25°C,
—ANRBh A TAE
B. WIEKAESREK LT 28kt
PRR =250 kbps, Zo = 50 Q, 50% duty cycle,
Tr& Tf < 10ns.
C. XSD= Vcc

Tek %

3 ] :

; O 243.9kHz @ 5.80V

: O 257.7kHz @ -5.30V
A125.3kHz All1Y

i OO O O O
P A | A

3 2.00] SOOM"I"/ b a

@ 500V &% @ 500V 47(}]1.500000 lOk)%A P ’90\/
x1 i 188 5 e
i e ﬂ B Hf N[ oy

&7 1. WS3221E TIN to TOut (no load) at 250kbps waveform
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F R E R TR AR A RS232 ji % 175 7

: [l] 243.9kHz @ 5.60V
- ; ; O 257.7kHz @ -5.20V
A125.3kHz A10.8V

[ ) WM

™ N
A S

S——— MJ ' W

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

® 5.0 T+v0.000005 10k 2
el o i [ %5 “ s } - }
(8 s ® s
%@ﬁ h & e P ) L]

&J2. WS3221E TIN to TOut to ROut (loopbackto Rx with 1000pF load) at 250kbps
waveform

o ot sy 15 Driver Transition-Region Slew Rate Test
Generator . Output Circuit
(see Note B) ! 0 o o 3 e .
R (sléeNuteA] Gl ‘ I n Notes:
| T - M A. R.=3k~7kQ , CL = 150pF to 1000pF,
o L “~~  One Driver Switching, TA = 25°C,
TR SR‘"E’i‘pHLm)ZY‘pLH 5 VLTGEATHORS 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
______ i Driver Propagation (tpuL & tpLn) Test
Re2i Input 15V 15V Circuit
Genatator Ot | | 0w Notes:
(ste Nofe B 0 [ It .
?sLeeNaleA) s | pLH(VD' A. All drivers loaded with R.=3kQ, C_ =
|—Vor
L L1 OUIPUIM 1000pF-.
) o == B. The pulse generator had the following
TESTCRCUT VOLTAGE WAVEFORNS -
characteristics:
El4 PRR = 250 kbps, Zo = 50 Q, 50% duty

cycle,
Tr & Tf < 10ns.
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FREERTRAERAT RS232 i il gz it B
Receiver Propagation Delay Times Test
______ 3 . .
It -~ i Circuit
i \ | Notes:
g N o A. CL = 150pF, including probe and ji
[ §509 1 lPHuR;—H ol b . L.— pF, including probe and jig
— seloteA | } ,  capacitance.
T omww B. The pulse generator had the following
. } WAVEFORMS"" ' characteristics:
TESTCIRCUT VOLTAGE
PRR = 250 kbps, Zo = 50 Q, 50% duty
El5 cycle,
Tr & Tf < 10ns.
WS3221E 5B 2% rL s .

JIiO. 1uF 15

Vee
2 VP |3

C1p ol
C17~0. 1uF
uvLOH cP I
o201 P | |
C2P EN

5 VN
270, 1uF Ca,
6lcon WS3221E |

| LIT1IN T10UT[13 » RS232
D OUTPUTS
. 9RIOUT RIIN|§  RS232
< < INPUTS
5k Q
! XEN XIDLEIO INSDTIACTAUTSOR
16
L2IXPYRSAVE = XSDIo—< Ve
| GND

£4

6 WS3221E #t /1!

% 3. WS3221E B|jHIE X

471 N P

=i B TR
| XEN BAEATRE . ACHPAR PR R G L A S A
) C1+ TI s PR Ay 25 VLA [ 1 Sy
3 v+ U2 LK +5.4V HLUT
4 C1- T s FE AT 25 VLA [ 7
5 C2+ SR 1) HELAT 252 FEL A PR I i
6 C2- S5 T) R 25 LA 1 47
7 V- ML 1)-5.4V HUFR
8 R1IN H—~ RS232 BN
9 R10OUT /> TTLICMOS £icdsfinttt output
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AR EEETRAERAHE RS232 jm il gz L B
10 XIDLE TTL/CMOS i, 57~ XPWRSAVE 5 K Wrkas
11 T1IN A~ TTLICMOS x5 #4a A

12 XPWRSAVE | mH PRk sh s TAESHUTDOWN 5250k &)

13 TIOUT | %> RS232 Bhkz)ssfini

14 GND i

15 VGG +3V 5| +5.5V Atk

16 XSD | WL RAAL SRR

F 4: WS3221E EER

TIHRA | XPWRSAVE | XSD | XEN | SignalatRXIN | XIDE | TXOUT RXOUT
don’t care 0 0 present 1 tri-state active
don’t care 0 0 not present 0 tri-state active

Shutdown _ _
don’t care 0 1 present 1 tri-state tri-state
don’t care 0 1 not present 0 tri-state tri-state

1 1 0 present 1 active active
Normal .
1 1 0 not present 0 active active
without . .
1 1 1 present 1 active tri-state
XPWRSAVE _ _
1 1 1 not present 0 active tri-state
0 1 0 present 1 active active
Normal with 0 1 0 not present 0 tri-state tri-state
XPWRSAVE 0 1 1 present 1 active tri-state
0 1 1 not present 0 tri-state tri-state
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HAREEETRAFRAA RS232 i iz L ith A
£ 5: WS3221E JHRTAEFMER (F 1D
e 55 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 0.3 +7 A
PR AN T R1IN 20 +20 v
UK )2 i H T1OUT -15 +15 A
FLSCE i T R10OUT -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

% 6: WS3221E #EE TELMERE (I 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 BTRAFRBBRRE, A, S, TR FLERRYE RS,

ESD sensitive
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RS232 554

Kl 1 R T RS232 W K23 Thfg, TTL/CMOS 15 5 it i 21 9K 2 % A\ diig i@ 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,

Kl 2 R T RS232 W K25 Thg, TTL/CMOS 15 5 it i 21 9K 2 % A\ diig i@ 1, RS232
IK 2 b 2 SR R A 2 e M 80 3K Q A 1000pF I, RS232 15 5 WE s .
P L 971 28 A 24 IR 250 4 (1) i 1 2 8 B8 TR i N B BB R i AN BEL BT« 183 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 A PR 5 I e MU AR FN IR . WS3221E [RGB 21y Fi B T 25 v b s 22
ARt e LR R UK B RE ), AT £ 15kV ESD durhdife
THIF R R B RS

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
B ShAe L4 i B

XPWRSAVE 5| sl (R ThESC Wizl SCWT e, Xl gk i AT O B 2585 i e e
A, HBEEREE AR,

WS3221E 1] XPWRSAVE Hi i >k B/ F B Hi7 45, 29 RS232 HL AR T ali A b 132 46 5¢
VIR, X SR 7 il a FH H OGP DI RE, K rR AP 2 1w A IR . 34 RS232
ek g AN, Bk B B E RS .

ESD B4 fa i

i FLJBCR(ESD)TE RGN FR AT 0 LB FH R — NS E AN, R4 ESD
RYRE AT — M RE, XERXREEN. HT RS232 ok 45 &R NS, K
WA VF 2 IREEN 22 2558 R AT 0 1, A3 RS2 T e MBUR 2 A 5 1) — LIRS

RS232 AL e 280 5 30 1ok E ) P B AR 11 4 5 | 2 D T B B 4 s A A i B 2% 1C
ZH AT — LN LR, XK BRI EIIA IC (B A IR A IC 38 hn—28 4. SRifm, 1
BRI R PR 284, B AS B AR #8 ( TVS )ak transzorb(‘E AT AE TS FE T A BEF F A7) IE
WO ORY AT I R PT L TE . A T PRI R BN I RA, FTFEEZ NE ik
P IR T AN T AR R B0 B 51 TVS HL % . Guobo Electronic [ RS232 Wk #5 N B & HL
] L%, TR A ESD H % B A] V5 /£ MIL-STD-883 Fnifk, AAKHi% HBM Fil EN61000-4-2
SRR . AR TR A A 34k ESD MR %, IR B AERL AR AT
i 5 L B Fe S E B ol P L5 F A A L R R o R AR 1C 7 1E 5 Bk
B (B QT e TC A3 242 il [ 11 i 4503 7K %2 ESD B2 1K BE ) EN61000-4-2 FH -3 8 45 R &R
4 L[ ESD. X T REHNER KU, BT RAAGZTE TANBAEMA S KK, AT
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HAREEETRAFRAA RS232 i iz L ith A
PRUE— & &1 ESD f&#". EN61000-4-2 FiE, 4 ESD il i1 21| 2 5% 1) 4 Je8 il i A 50 £ IE
A FEUIIR) N SR 2 Mol B ¥ 45 R THIIN,, RGBS — 2 B . 24 ESD Jitin 23 Reas 5 i
INf, Wk 28 1C ¥23 K32 K ER 0 1 ESD Hiiit. EN61000-4-2 A7 PRl 7 v 45/ JB0 s A2 ik e
Lo 28 A F I I 0K ESD H Hs it N B 41 £, FLABEHLA Mo N DR v £ K e 4 0 42
BIRG G, EZN DB RG220, T8 By A 7w e i i 3 o f iU 31
RE G AR IR . B flfc /24 ESD Hyi N2 EUT. 1% 77955 76 F% ESD FLILIT)
ANEIE . AR R IRAR LG, BE R L AR 00 (0 FE R B T B R) 2 E E ¥ . Guobo
Electronic [ RS232 W /& 283 /& I 1L EN61000-4-2 (K e flbsvfE, 25804 £ 15kV, Bfil
JCHE R £ 8KV,

BHEERT
TSSOP16 Package Dimension

I

LT I 1]
g
=1
S | —
_]¥[
L|‘Pl f

PIN 1 INDICATOR »0.70
ymsan ATHHA A HIL —_——
D

E

o \<[

S iRimininimiminy]

- o
NOTE : \_‘Qﬂﬂ

e

k |
|_A )
t DETAIL A /

= |He ‘
=

1. CONTROLLING DIMENSION : mm

2. LEAD FRAME MATERIAL : OLIN C7D25/EFTEC 64T

3. DIMENSION D" DOES NOT INCLUDE MOLD
FLASH, TIE BAR BURRS AND GATE BURRS | DIMENSIONS IN_ MILLIMETERS DIMENSIONS IN INCHES
MOLD FLASH, TEE BAR BURRS AND GATE BURRS |3YMBOL5 MIN NOM MAX MIN NOM MAX
SHALL NOT EXCEED 0.0067[0.15mm] PER END t
DIMENSION “E1" DOES NOT INCLUDE INTERLEAD | a 1.05 | 110 | 1.20 0.041 | 0.043 | 0.047
FLASH. INTERLEAD FLASH SHALL NOT EXCEED | ar 0.05 0.10 0.15 0.002 | 0.004 | 0.006 -pi
0010T0.25mm] PER SIE : Az —— | 100 | 105 —— | 0039 | 0.041 1EpIESSOR

4. DIMENSION "b” DOES_NOT INCLUDE DAMBAR 520 | o023 | o2 5008 Dﬂ‘b 0.0
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL | b b 5 i L fi2dfi]
BE 0.003°[0.08mm] TOTAL IN EXCESS OF THE "b" | e —— | ozz| — —— | ooos | —
DIMENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR D T 0.193 0.1988 | 0.7200A
CANMOT BE LOCATED OM THE LOWER RADIUS OR THE I 27D T E_LO?S T 5_'1_0 n 0252 | 0.260
FOOT. MINIMUM SPACE BETWEEN PROTRUSICN AND AN E i 6.40 6.60 | 0.24 J :
ADJACENT LEAD TO BE 0.0028°[0.07mm | Ei 430 | 440 | 450 0.170 | 0173 | 0.177

5. TOLERANCE : +0.0107T0.25mm] UNLESS OTHERWISE| ¢ _— 0.65 E— — 0.026 e
SPECIFIED =

6. OTHERWISE DIMENSION FOLLOW ACCEPTABLE L 050 | 060 | 070 }) 0020 | 0024 | 0.028
SPEC. ] — L — 1L ooig8 — — | 0.003

7. REFERENCE DOCUMENT : JEDEC SPEC MO=153 | & o 4 8 o 4 g

7 TSSOP16 i 34% &
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SSOP16 Package Dimension

LT

0.25

o w GAGE PLANE

L | e

o s AT s

D
7 4,() 7-(%()

Wﬂiﬂuﬂﬁuﬂﬂﬂfi{ oL L
el B\ T R ot
5 O HE AR AL GORPER 194 B = i

2
3. DIMENSION “D* DOES NOT INCLUDE MOLD
FLASH, TIE BAR BURRS AND GATE BURRS 0 DIMENSIONS N INGHES
MOLD FLASH, TE BAR BURRS AND GATE BURRS SYMBOLS DL“IENSI S ,‘:SMM'LL Mgrﬁf T Kol T
SHALL NOT FXCEED 0.006'[0.15mm] PER END
DIMENSION "E1* DOES NOT INCLUDE INTERLEAD 0 — | — 2.00 — [ — | con
FLASH. INTERLEAD FLASH SHALL NOT EXCEED M s | — 045 | 0002 | — | ooos
4, DRERSIN ot DOES NET INCLLIDE DAMEAR i LS | 17 185 ) 0065 | 0.069 | 0074 16;pINSSOR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL b 0.22 0.30 0.38 0.0086 | 0.012 | 0.015 [cusTomEr
BE 0.003T0.08mm] TOTAL IN EXCESS OF THE "b” [ 0.08 0.15 0.25 0.0035 | 0.006 0.0088
DIMENSION_ AT MAXIMUM MATERIAL CONDITION. DAMEAR ¥ :
CANNOT BE LOCATED ON THE LOWER RADIUS OR THE 0 .80 | 620 0.50 0232 | 0244 | 0256 | spppoyvep gy | pate | TITLE
FOOT. MINMUM SPACE BETWEEN PROTRUSION AND AN 3 7.40 7.80 8.0 0291 | 0307 | 0.323 ey 161 SSOP PACKACE OUTLINE
ADJACENT LEAD TO BE 0.002870.07mm] El 500 | 530 560 || 0197 | 0209 | 0220 DRAYING (BODY SI72 6 )
5. TOLERANCE : +0.010"(0.25mm] UNLESS OTHERWISH ¢ — o — p— Y — v - B
SPECIFIED. 7
6. QUIERWISE DIMENSION FOLLOW ACCEPTABLE ; 055 D':f’ 055 U'zf‘ ”‘Eif” 0-‘;37 (APTREVAL DNG. NO.  po-s50P-016 REV. g
s APPROVAL: [UNIT - SCALE - = .
7. REFERENCE DOCUMENT : JEDEC SPEC MO—150AC v — — 0.10 — — 0.004 mm 12/1‘ SHERT | OF,

8 SSOP16 3= &

BEER

By EMAE | s

o gg‘:' b 2 N b RETIN < MSL ~ 5 1/\1 V=]
B | B || b | map | B

WS3221ECY | TSSOP16 | 4000 | 13 ¥i~f 3 I 6 125

WS3221ECA | SSOP16 | 2000 | 13 i~} 3 I 6 125
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EREEHETFROERARE RS232 il iz Lt i
A5 B
[77%S A f5 Bk ) W &% Heve
v1.0 2016.11 | BHIRA B | WEH | RE/AN | KK
vl. 1 2021.11 | &K EHEY | BB | RE/FN | RE
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