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General Description
The D3232 consis ts of two drivers , two receivers , and a dual

charge-pump circui t wi th ±12kV IEC 61000-4-2 Contac t

Discharge ESD protec t ion .

The D3232 meets the requirements of TIA/EIA-232-F and

provides the electr ica l in terface between an asynchronous

communicat ion contro l ler and the ser ial -por t connector . The

charge pump and four smal l ex ternal capaci tors al low opera t ion

from a single 3V to 5.5V supply. The device opera tes at data signal ing ra tes up

to 250 kbps .

The D3232 is avai lable in SOP16 and TSSOP16 package.

Features Function Block

 ESD protec t ion for RS-232 Bus Pins

– ±12kV (IEC61000-4-2 , Contac t Discharge)

– ±15kV (IEC61000-4-2 , Ai r-Gap Discharge)

 Meets the Requirements of TIA/EIA-232-F standard

 Wide Power Supply Range: Single +3V to +5.5V

 Opera tes up to 250kbps

 Two Drivers and Two Receivers

 Externa l Capaci tors : 4 × 0.1 μF

 Accepts 5V Logic Input With 3.3V Supply

Package Information

P a r t NO .
P a c k a g e

D e s c r i p t i o n
P a c k a g e
M a r k i n g

P a c k a g e
Op t i o n

D3232F SOP16 CHMC SXXXX
D3232F

50 /Tube
4000/Reel

D3232T TSSOP16
CHMC
D3232T
SXXXX

96/Tube
3000/Reel

CHMC:Trademark D3232F/D3232T:Par t NO. SXXXX:Lot NO.

SOP16

TSSOP16
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Applications
 Battery-Powered Equipment

 Industry Human Machine In terface

 Notebook, Computers

 Printers

Ordering Information

Pin Configuration and Functions

Pin NO. Name I/O Descript ion
1 C1+ — Posi t ive lead of C1 capaci tor

2 V+ O Posi t ive charge pump output for storage capaci tor only

3 C1– — Negat ive lead of C1 capaci tor

4 C2+ — Posi t ive lead of C2 capaci tor

5 C2– — Negat ive lead of C2 capaci tor

6 V– O Negat ive charge pump output for storage capaci tor
only

7 DOUT2 O RS232 Driver Output

8 RIN2 I RS232 Receiver Input

9 ROUT2 O TTL/CMOS Receiver Output

10 DIN2 I TTL/CMOS Driver Input

11 DIN1 I TTL/CMOS Driver Input
12 ROUT1 O TTL/CMOS Receiver Output

Part Number Package Operat ion Temp.

D3232
SOP16 -40~﹢125℃
TSSOP16 -40~﹢125℃
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Pin NO. Name I/O Descript ion
13 RIN1 I RS232 Receiver Input

14 DOUT1 O RS232 Driver Output

15 GND — Ground

16 VCC — Supply Voltage

Absolute Maximum Ratings
Character ist ic Min Max Unit

VCC Supply vol tage -0.3 6 V

V+ Posi t ive outpu t supp ly
vol tage

-0.3 7 V

V– Negat ive output supply
vol tage

0.3 -7 V

V+ –
V–

Supply vol tage
di fference

13 V

V I Input vol tage
Dr ivers -0 .3 6 V

Rece ivers -25 25 V

VO Outpu t vol tage
Dr ivers -13 .2 13.2 V

Rece ivers -0 .3 VCC+ 0.3 V

T J Opera t ing vi r tual junc t ion tempera ture 150 °C

T s t g Storage tempera ture -65 150 °C
Note 1 ：Stresses beyond those l i s ted under Absolu te Maximum Rat ings may cause permanent
damage to the dev ice . These are st r e s s ra t i ng s only , and func t iona l opera t i on of the dev ice at
these or any othe r condi t i on s beyond those ind ica t ed under Recommended Opera t i ng Condi t i ons
is no t impl i ed . Exposure to abso lu te -max imum-ra t ed condi t i on s for ex tended per iods may af fec t
dev i ce re l iab i l i t y .

Recommended Operating Conditions
(Tes t condi t i on s: C1–C4 = 0.1μF at VCC = 3.3V±0.3V; C1 = 0.047μF, C2–C4 = 0.33μF at VCC =
5V±0. 5V)

Character ist ic Min T y p Max Unit

Supp ly vol t age VCC =3. 3V 3 3.3 3.6
VVCC = 5V 4.5 5 5.5

V IH
Driver high -

leve l inpu t

vo l tage

DIN
VCC =3. 3V 2 5.5

VVCC = 5V
2.4 5.5

V IL Driver low- leve l
inpu t

DIN 0 0.8 V

V I Rece ive r input
vo l tage

RIN –25 25 V

TA Opera t i ng free -a i r
tempe ra ture –40 125 ℃
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Electrical Characteristics
(Tes t condi t i on s: C1–C4 = 0.1μF at VCC = 3.3V±0.3V; C1 = 0.047μF, C2–C4 = 0.33μF at VCC =
5V±0.5V, TA = -40~125℃,un less othe rwi se noted . Typica l va lues are at TA = +25 °C. )

Parameter Test Condit ions Min Typ Max Unit

ICC Supp ly cu rren t No load , VCC = 3.3 V or 5 V 1.5 mA

Driver

VOH High - l eve l ou tpu t vo l tage
DOUT at RL = 3 kΩ to

GND, DIN = GND
5 5.4 V

VOL Low- leve l ou tpu t vo l tage
DOUT at RL = 3 kΩ to

GND, DIN = VCC
–5 –5.4 V

I IH High - l eve l inpu t cur ren t V I = VCC ±0.01 ±1 μA

I I L Low- leve l inpu t cu rren t V I at GND ±0.01 ±1 μA

IOS
Shor t - c i r cu i t ou tpu t
cur ren t

VCC = 3.6 V, VO = 0 V
±30 ±60 mA

VCC = 5.5 V, VO = 0 V

rO Output res i s t ance VCC , V+ , and V– = 0 V, VO =
±2 V

300 10M Ω

Receiver

VOH High - l eve l ou tpu t vo l tage IOH = –1 mA VCC -0.6 VCC -0.1 V

VOL Low- leve l ou tpu t vo l tage IOL = 1.6 mA 0.4 V

V I T + Pos i t i ve -go ing input

th resho ld vol tage

VCC = 3.3 V 1.5 2.4
V

VCC = 5 V 2.0 2.4

V IT – Nega t ive -go ing inpu t

th resho ld vol t age

VCC = 3.3 V 0.6 1.1
V

VCC = 5 V 0.8 1.5

V hy s Input hys t e res i s (V I T + –
V I T – )

0 .4 V

r i Input res i s tance VI = ±3 V to ±25 V 3 5 7 kΩ

Note 2：Shor t - c i r cu i t dura t i ons should be cont ro l l ed to preven t exceed ing the dev ice abso lu t e
power dis s ipa t ion ra t i ng s , and not more than one outpu t should be sho r t ed at a t ime .
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Switching Characteristics
(Tes t condi t i on s: C1–C4=0 .1μF at VCC=3.3V±0.3V; C1=0.047μF, C2–C4=0.33μF at
VCC=5V±0.5V, TA = -40~125℃,un less othe rwi se noted . Typ ica l va lues are at TA = +25 °C. )

Parameter Test Condit ions Min Typ Max Unit

Maximum data ra t e
RL = 3 kΩ, CL = 1000 pF,

One DOUT swi tch ing
250 kbps

t s k ( p ) Driver pu l se skew
RL = 3 kΩ to 7 kΩ, CL = 150 pF to
2500 pF, see Figure 1 100 ns

SR( t r )
Dr ive r sl ew ra t e ,

t r ans i t i on reg ion

RL = 3 kΩ to 7
kΩ,

VCC = 3.3 V

CL = 150 pF to 1000
pF

6 30
V/μs

CL = 150 pF to 2500
pF

4 30

tPLH
Rece ive r propaga t ion
de lay

time , low- to high- leve l
ou tpu t

CL = 150 pF

see Figu re 2

150 ns

tPHL
Rece ive r propaga t ion
de lay

time , high- to low- leve l
ou tpu t

150 ns

t s k ( p ) Rece ive r pu lse skew 60 ns

No te 3：Pul se skew is def ined as | tPLH – tPHL | of each channe l of the same device .

Figure 1. Driver Pulse Skew

Figure 2. Receiver Propagation Delay Times
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F i g u r e 3 T y p i c a l
a p p l i c a t i o n c i r c u i t

Typical Application

Nonpolor ized ce ramic capac i to r s are accep tab l e . If po l a r i zed tan t a lum or elec t ro ly t i c

capac i t o r s are used , they should be connec t ed as shown.

Figure 3. Typical Operat ing Circuit

Table 1. VCC vs Capaci tor Values

VCC C1 C2 , C3, C4

3.3 V ± 0.3 V 0.1 µF 0.1 µF

5 V ± 0.5 V 0.047 µF 0.33 µF

3 V to 5.5 V 0.1 µF 0.47 µF
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Out l i n e D imen s i o n s

SOP16： Unit:mm

eb

D

E E
1

A
1

A
2 A

L Cθ

Symbol Dimens ions In Mi l l ime te r s Dimens ions In Inches
Min Max Min Max

A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 9.800 10.200 0.386 0.402
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
θ 0° 8° 0° 8°
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TSSOP16： Unit:mm

E
1

b e

D

A
2

A

A
1

E

C

L

H

θ

Symbol
Dimensions In Mil l imeters Dimensions In Inches

Min Max Min Max
D 4.900 5.100 0.193 0.201
E 4.300 4.500 0.169 0.177
b 0.190 0.300 0.007 0.012
c 0.090 0.200 0.004 0.008
E1 6.250 6.550 0.246 0.258
A 1.100 0.043
A2 0.800 1.000 0.031 0.039
A1 0.020 0.150 0.001 0.006
e 0.65（BSC） 0.026(BSC)
L 0.500 0.700 0.02 0.028
H 0.25(TYP) 0.01(T YP)
θ 1° 7° 1° 7°
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Statements

 Sil icore Technology reserves the right to make changes without fur ther notice to

any products or speCificat ions herein. Before customers place an order ,

customers need to confirm whether datasheet obtained is the latest version , and

to ver ify the integr i ty of the relevant information.

 Failure or malfunction of any semiconductor products may occur under

part icular condit ions, customers shall have obligation to comply with safety

standards when customers use Sil icore Technology products to do their system

design and machine manufacturing , and take corresponding safety measures in

order to avoid potentia l risk of failure that may cause personal injury or

property damage .

 The product upgrades without end, Sil icore Technology will wholeheartedly

provide customers integrated Circuits that have better performance and bet ter

quali ty.
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