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Interface transceiver of RS-232 standard with one supply voltage
(compatible to MAX232 (MAXIM USA)

1. INTRODUCTION

HT232A is purposed for application in high-performance

information processing systems and control devices of
wide application. Input voltage levels are compatible with
standard CMOS levels

e Qutput voltage levels are compatible with input

levels of K-MOS, N-MOS and TTL integrated circuits.
Low input current: 1.0 pA; 0.1 pA at T =25 °C.
Output current 24 mA.

Latching current not less than 450 mA at T = 25°C
Tolerable value of static potential not less than 10000V

Truth table
Inputs Outputs
Rine Tin Rovt, Tovr
H L
L H
Note -
H — voltage high level;
L — low voltage level

2. MAXIMUM CONDITIONS

Ta = -40° to 125° C for all packages

DIP16 N

SUFFIX
HT232ANZ

SOP16 R
SUFFIX
HT232ARZ

WSOP16 W

SUFFIX
HT232ARWZ

TSSOP16 T

SUFFIX
HT232ARTZ

SSOP16 S
SUFFIX
HT232ARSZ

QFN16-3*3 Q
SUFFIX
HT232ARQZ

Symbol Parameter 5 Rate Unit
min max
Ve Supply voltage -0.3 6.0 \Y
V+ Transmitter high output voltage Ve -0.3 14
V- Transmitter low output voltage -0.3 -14
V1in Transmitter input voltage -0.3 [ V++0.3
VRin Receiver input voltage -30 30
Isc Output current of transmitter short circuit - Cgﬂ';llr;u- mA
Ta Ambient temperature -60 150 °C
3. ABSOLUTE MAXIMUM CONDITIONS
Symbol Parameter ) Rate | Unit
min max
Vce Supply voltage 4.5 5.5 \%
V+ Transmitter output high voltage 5.0 -
V- Transmitter output low voltage -5.0 -
V1IN Transmitter input voltage 0 Vee
VRrin Receiver input voltage -30 30
Isc Transmitter short circuit output current - +60 mA
Ta Ambient temperature -40 125 °C
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4. STATIC PARAMETERS
Symbol Parameter Test conditions Rate Unit
25°C from -40°C to 125°C
min max min max
lcc Consumption Vce=5.5V - 10.0 - 14.0* mA
current static V=0V
Receiver electrical parameters
\A Hysteresis voltage Vee=b.0V 0.2 0.9 0.2 1.0 \Y/
Von On (operation) Vo <01V - 2.4 - 2.3
voltage lo. < 20 mkA
Vot Off (dropout) Vo2 Vee-0.1V 0.8 - 0.9 -
voltage lon < -20 HA
VoL Output low voltage |lo. = 3.2 MA - 0.3 - 0.4
VCC =45V
V|H =24V
Vou Output high voltage [loy = -1.0 MA 3.6 - 35 -
VCC =45V
V||_ =08V
R, Input resistance Vee=5.0V 3.0 7.0 3.0 7.0 kOhm
Transmitter electrical parameters
VoL Output low voltage |Vcc =45V - -5.2 - -5.0 \Y/
V|H =20V
R_=3.0 kOhm
Von Output high voltage (Vcc =45V 5.2 - 5.0 -
V||_ =08V
R.=3.0 kOhm
I Input low current (Ve =5.5V - -1.0 - -10.0 HA
V||_ =0V
Iy Input high current (Ve =55V 1.0 10.0
Vin = Ve
SR Speed of output front|Vce =5.0 V 3.0 30 2.7 27 V/mks
change C_=50 - 1000 pF
R =3.0-7.0 kOhm
Ro Output resistance  |Vec=V+=V-=0 | 350 - 300 - Ohm
\Y
Vo =+2V
Isc Short circuit output |Vee =5.5V mA
current Vo=0V
V| = VCC -50 -60
V=0V 50 60
ST Speed of information|V¢e =4.5V 140 - 120 - kbps
transmission C_=1000 pF
R_=3.0 kOhm
tw = 7uS (for
extreme -ty = 8lS)
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5. DYNAMIC PARAMETERS (Vcc = 5V+10%)
Symbol Parameter Test conditions Rate Unit
25°C from -40°C to 125 °C
min | max min max
trHLR Signal propagation delay |Vcc=4.5V - 9.7 - 10 uS
(trwr)  |time when switchingon  |C_= 150 pF
(Off) V||_ =0V

VIH =3.0V
fith =t <10 ns

tomLT Signal propagation delay |Vcc=4.5V 5.0* 6.0*

(trwt)  |time when switchingon  |C_ = 2500 pF

(Oﬁ:) Vi =0V
V|H =3.0V
R_ =3 kOhm
ity =tu <10 ns
6. CAPACITANCE
Sym bol Parameter Vee, V Rate Unit
Cin Input capacitance 5.0 9.0 pF
Cep Dynamic capacitance 90

7. TIMING DIAGRAM WHEN MEASURING IC DYNAMIC PARAMETERS

Rin 1.5V \ 1.5V

0.5Vce
Rout

PHLR

Figure 1
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Tin 415V 15V

1.5V
Tout
Loy
Figure 2
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Tout
+ -3V L -3V

Figure 3

Control
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Figure 4
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8. TYPICAL APPLICATION CIRCUIT
> )|+
P 1l
Y H T 1.0 pF
16
1
+ Cl+ Ve L2
1.0 puF
T c1
3 6
tr——7 C2+ V-
LOwF —2 1.0 uF
5 I C2- I+
11 {>c 1
Intput
10 {>C 1 Output
12 o< 13
TTL/CMOS |;| 5k RS-232
Output Input
< :,< 8,
Q Sk
15
9. PIN DIAGRAM J—
Pin No. Symbol Pin name
01 Cl+ Output of external capacitance of positive voltage multiplier unit
02 V+ Output of positive voltage of multiplier unit
03 C1- Output of external capacitance of positive voltage multiplier unit
04 C2+ Output of external capacitance of negative voltage multiplier unit
05 C2- Output of external capacitance of negative voltage multiplier unit
06 V- Output of negative voltage of multiplier unit
07 T20ut Output of transmitter data (levels RS — 232)
08 R2n Input of receiver data (levels RS — 232)
09 R20ut Output of receiver data (levels TTL/KMOS)
10 T2in Input of transmitter data (levels TTL/KMOS)
11 Tin Input of transmitter data (levels TTL/KMOS)
12 Rlout Output of receiver data (levels TTL/KMOS)
13 Rl Input of receiver data (levels RS — 232)
14 Tlour Output of transmitter data (levels RS — 232)
15 GND Common output
16 Vee Supply output of voltage source
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Package Dimensions
DIP-package MS-001BB
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D] 0,25 (0,010) M |C|

mm (0.010) per side.

HT232A

Note - Dimensions D, E1 do not include the fin value, which should not exceed 0.25

| D JE1 | A | b | b2 ] e | o | L J[]E]c]|A
mm
min |1893|6.07 | — | 036|114 |, | 0° | 293|762 020038
max [19.43]7.11 | 533 [ 056 [ 1.78 | © 15° [ 3.81 [ 8.26 | 0.36 | —
Inches
min | 0.355| 0.240 — |0.014]0.045| ~ | 0° |0.115/0.3000.008| 0.015
max | 0.400 | 0.280] 0.210 [ 0.022[0.070| ™ 15° [0.150[0.325[0.014| —
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Package Dimensions
SOP-package MS-012AC
-« A
16 9
THHHHHHHH TI
H B p
5 ‘|
HHJ#I&HJAHH
1 G 8
~C R x 45°
‘ =
L vy wouning 1 =
4 plane
D;*‘LA— K f;J F‘\*/LF‘ M
| ]0.25 0.010)W) | T|Cc(M)|
Identifi- _
Note: cation |Sizes, mm
1. Dimensional sizes A and B are preset MIN MAX
without consideration of fin and the A 9.80 10.0
metal bulges. B 3.80 4.00
2. Availability of the fin and the metal C 1.35 1.75
bulges for A—up to 0.15 mm (0.006) D 033 051
pergdeforB—Lmt0025lnm(0010) = 0.40 127
per side.
G 1.27
H 5.72
J 0° 8°
K 0.10 0.25
M 0.19 0.25
P 5.80 6.20
R 0.25 0.50
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WSOP16: plastic small outline package; 16 leads; body width 7.5 mm
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A 1

UNT | o | A | A2 | Az | bp | ¢ [DOTED | e e | Lo Q| v | w |y | 2P 0
030 | 245 049 | 032 | 105 | 7.6 10.65 11| 11 0.9

mm | 265 1 070 | 225 | 925 | 036 | 023 | 101 | 7.4 | 127 [1000| 14 | 04 | 10 | 025[025 | 01 | o) ”

. 0.012 | 0.096 0.019 | 0.013 | 0.41 | 0.30 0.419 0.043 | 0.043 0035| 0°
inches | 0101 y'004 [ 0.089 | %01 | 0014 | 0.009 | 0.40 | 029 | 0050 | o304 | 0055 | g'o16 | 0039 | 001 | 001 |0.004 | ;g
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TSSOP16: plastic small outline package; 16 leads; body width 4.4 mm
T0P VIEW SIDE VIEW
—_—a ) »
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MR/ mm
Dimensions
TR RME | HAME | BKME
S | D E \/ | E W SYM]?(;L Eﬁl\am NOM?IbNAL EiMAX
» I—I 3 A - - 1.20
/W‘”J%)U g Al 0.05 - 0.15
| Al A2 0.90 1,00 1.05
éj:ﬂ:ﬂ:ﬁ?ﬂ:ﬂ:ﬂ:ﬁ/%ﬁ;ﬁ A3 0.39 0.44 0.49
b 0.20 - 0.28
| bt
c 0.13 - 017
D 4,90 5.00 5.10
E 4,30 4,40 450
El 6.20 6.40 6.60
e 0.65 BSC
L1 1.00REF
L 0.45 0.60 0.735
0 0° _ g°
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SSOP16: plastic small outline package; 16 leads; body width 3.9 mm
TOP VIEW SIDE VIEW
1EAR ] AR
D C
JHHHAAHAE
I [0
|
|
|
-H—— E—— H+—E E1 —— -
o | |
1
|
iR LS
e b
SIDE VIEW
48 B
Al B ST/ mm
| ‘ l Dimensions
1 T RBAME | BB SN
] SYMBOL MIN NOMINAL MAX
\ I / Al 0.10 015 0.25
' ? a2 | 135 | 145 | 155
b 0.23 - 0.31
c 0.19 - 0.25
D 4.80 4,90 5.00
E 3.80 3.90 4.00
El 35.80 6.00 6.20
e 0635 BS
h 0.30 - 0.50
L 0.50 - 0.80
0 0° - 8°
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QFN16-3x3x0.75-P0.5
TOP VIEW SIDE VIEW BOTTOM VIEW
TEAR )4 P K
D
e
| ‘\ T 4
COUUU ]
1 “_PIN1 [ h 1
2 (Laser Mark) E D EZ _f, h <_C 2
| > -
D2
‘ D) a
| NN NN
|
SIDE VIEW HUR ~F/ mm
A4 Pl SR | mME | UE | kool
| SYMBOL | MIN | NOMINAL |  MAX
‘ A A 0.70 075 0.80
O O Al 0 0.02 0.05
Al Ty | AD 0.203 REF
- b 0.18 0.24 0.30
D 290 | 3.00 3.10
E 290 | 3.00 3.10
e 0.50 BSC
De 1.6 1.7 1.8
Ee 1.6 1.7 1.8
K 020 | 025 | 030
L 0.30 0.40 0.50
h 0.35 0.40 0.45
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