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MICROCIRCUIT INTERFACE TRANSCEIVER OF
THE SERIAL DATA OF THE STANDARD RS -232

(compatible to MAX3221 (TI USA)

Microcircuits HT3221 is interface
transceiver of serial data under RS - 232
standard with single power supply source &
bipolar output voltage of transmitter, forming by
build-in voltage multiplier on 4 external
capacities, 0.1 yF. HT3221 correspond to
EIA/TIA-232E, V.28 standard and is purposed
for application in modern high efficient
calculating systems with the wide range of
supply voltage, fast-operating electronic devices
with high level of fidelity of information
exchange among distant devices.

Functions and structure:

e Microcircuit contains 1 transmitter and 1
receivers of the serial data of the standard RS-
232.

e AutoShutdown function provide low power
consumption. Supply

e The microcircuit supply voltage range is from
3.0to 5.5 V.

e The microcircuits is available in 16-pin DIP-
package (MS-001BB).

e |Integrated 16KV ESD by default.

Pinning
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Truth table
Mode Inputs Outputs
FORCEON FORCEOFF En Rin Tin Rout Tout
Low power consumption X L L L %S H Z
) . X L L H X L 4
(without Autoshutdown function) X L H X X > >
H H L L L H H
Data transfer n E t |I—_| |I__i llj II:|
(without Autoshutdown function) H H L H H L L
H H H X L p4 H
H H H X H z L
L H L L L H H
Data transfer t n t |I:| ||__i E |I:|
(with Autoshutdown function) L H L H H L L
L H H X H p4 L
L H H X L Z H
Low power consumption L H L Linve X H Z
(with Autoshutdown function) L H H Linvie X Z Z
Note - H — high level;
- L — low level;
- X —any level (H or L);
- Linve — low level signal not less than -0.3 V & not more than 0.3 V with duration not less that tepuiny;
- Z — third state of output

Truth table for INVALID pin

Rin INVALID
L H
H H
Linve L

Functional diagram

i
+
vee > T cs3 ]
15
02 03
N o C1+ Vce V+
04| g
05 07
C2+ V-
+[ co | - _1 cs
06 o I+
TTL/ICMOS 11 Tin Tour | 13, RS-232
input output
TTL/ICMOS 09 | Rour Rn | 08 RS-232
output input
5 kOm
»01 | En INVALID |10
» 12 | FORCEON FORCEOFF |16 .«

GND

J_1 4

C1 — capacitor 0.1 yF £ 10 % for Ugc =3.3V +10% (0.047 pF + 10 % for Ucc =5.0V £ 10%)

C2, C4, C5— capacitors 0.1 yF = 10 % for Ucc = 3.3V £ 10% (0.33 pF £ 10 % for Ucc = 5.0 V £ 10%)

C3 — capacitor 0.1 pF £ 10 %
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Pin description table

HT3221

nufrgr;)er Symbol Pin description
01 En Receiver enable control input
02 C1+ Positive terminal of the voltage multiplier charge-pump capacitor
03 V+ Positive voltage multiplier output
04 C1- Negative terminal of the voltage multiplier charge-pump capacitor
05 C2+ Positive terminal of the voltage multiplier charge-pump capacitor
06 C2- Negative terminal of the voltage multiplier charge-pump capacitor
07 V- Negative voltage multiplier output
08 Rin RS-232 Receiver data inputs
09 Rour TTL/CMOS Receiver data output
————  |Output of the valid signal detector. Indicates if a valid RS-232 level is
10 INVALID present on receiver inputs logic “1”.
11 Tin TTL/CMOS transmitter data input
12 FORCEON |Autoshutdown mode control input (enable active operation of the IC)
13 Tout RS-232 transmitter data outputs
14 GND Common pin
15 Vce Supply voltage
16 FORCEOFF |Autoshutdown mode control input (switch the IC to low power consumption mode )

Maximum Ratings & Recommended Operating Conditions

Recommended Maximum rate
Parameter, unit Symbol operating conditions
min max min max
UCC
Supply voltage, V 3.0 5.5 -0.3 6.0
Voltage applied to transmitter output, Uor _ _ 13.2 13.2
B , .
Multiplier positive output voltage, V U+ 5.0 — -0,3 7.0
Multiplier negative output voltage, V U- -5.0 — -7,0 0.3
Receiver input voltage, V Ur -25 25 -25 25
Receiver output voltage, V Uor — — -0,3 Ucc+0.3
Transmitter low level input voltage, V U 0 0.8 -0,3 —
2.0
. . . _ Ucc - 6
Transmitter high level input voltage, U (Ucc=3.3 V)
\% H 2.4
(Ucc=5.0V)
\I\;Iultlpller outputs voltages difference, U+ U. _ _ _ 13
Receiver low level threshold input 0.6 _ _ _
voltage,V U (Ucc=3.3 V)
ITL 0.8
(Ucc=5.0V)
Receiver high level threshold input
Uith - 2.4 — —
voltage,V
Receiver threshold input voltage
corresponding to low level on Uinvie -0.3 0.3 - -
INVALID pin, V
Receiver threshold input voltage
corresponding to high level on Uinve 2.7 2.7 - -
INVALID pin, V
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HT3221
Electric parameters
Parameter, unit Symbol Norm Mode Ta, °C
’ y Min | Max A
AutoShutdown mode supply lect - 10 Ucc=3.3;5.0V; 25110
current, A FORCEON is connected to GND;
14 FORCEOFF is connected to Vcc | -40; 85
Ry not connected
Low power consumption mode lcco - 10 Ucc=3.3;5.0V; 25+10
supply current, uA FORCEOFF is connected to
R connected to GND
AutoShutdown Disabled supply lcea - 1.0 |Ucc=33V;5.0V, 25+10
current, yA FORCEON &
1.4 FORCEOFF is connected to Vcc | -40; 85
without load
Low level input leakage current -0.5 _ 2510
(for control inputs), pA hut - o |Uce=59V -40; 85
. . 0.5 25+10
High level input leakage current | B ) Ucc =55V
(for control inputs) , YA ILH 1.0 : -40; 85
Receiver
Low level output voltage, V UoLr - 0.3 | Ucc =3.3V+£10%; Uy = 2.4V; 25+10
0.4 |o|_ =1.6 mA, UINVH =27V -40, 85
0.3 | Ucc =5.0V £10%; Uty = 2.4V; 25410
0.4 |o|_ =16 mA, UINVH =27V -40, 85
High level output voltage, V UoHr1 2.5 - Ucc =3.3V +10%; Ui = 0.6 V; 25+10
2.37 lon =-1.0mA; Uy =-2.7V -40; 85
Uorre 4.0 Ucc =5.0V £+10%; U;r. = 0.8 V; 25110
3.9 lon =-1.0mA; Uy =-2.7V -40; 85
Receiver hysteresis, V Uhg 0.2 1.0 |Uec=3.3V+10%;5.0V+10% | 25+10
Low level output voltage, V UoLinv - 0.3 | Ucc=3.3V +10 %; lo. = 1.6 mA, 25410
(for INVALID pin) 04 |Un=03Vor-03V; -40; 85
FORCEON is connected to GND;
FORCEOFF is connected to Vcc
0.3 | Ucc=5.0V +10 %; lo. = 1.6 mA,; 25410
04 |Une=03Vor -0.3V; -40; 85
FORCEON is connected to GND;
FORCEOFF is connected to Vcc
High level output voltage, V UoHinv1 2.5 - Ucc=3.3V £10 %; lop=-1.0 mA; 25110
(for INVALID pin) Unn=2.7Vor -2.7V;
237 FORCEON is connected to GND; [ .40: 85
FORCEOFF is connected to Vcc
Uohinvz 4.0 - Ucc=5.0V £10%; loy = -1.0 mA; 25+10
Unn=27Vor 2.7V,
3.9 FORCEON is connected to GND; 4585
FORCEOFF is connected to Vcc
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HT3221
Electric parameters
Norm
Parameter, unit Symbol Min Max Mode Ta, °C
Receiver
Low level output current for | _ -2.5 |Receiver output is disabled:; 25+10
OFF-state, pA OzLR 10 |Ucc=5.5V;Ug=0V ~40; 85
High level output current for | _ |25 IReceiver output i disabled; 25£10
“OFF"-state, pA 0zhR 10 | Uce=5.5V;Up=5.5V -40; 85
Input resistance, kOhm R 3 7 - 25+10
OFF-ON switching propagation trHLR, - 500 |Ugc=5.0V +10 %;
delay, ns teLr CL =150 pF;
Propagation delays difference, tskp - 200 |U,=0V;
ns Us=3.0V,;
tth=th <10 ns
Propagation delay of transition trLzr - 400 |Ucc =5.0V +10 %;
from high (low) level state to (trrzr) U,=0V;
OFF-state, ns Uu=3.0V;
Propagation delay of transition tezLr - 400 |t y=ty <10ns;
from OFF-state to high (low) (tpzur) C. =150 pF;
level state, ns R. =1 kOhm
Propagation delay of transition tPHLINY - 80 Ucc = 5.0V £10 %;
INVALID pin to low level state, UL=0;-3.0V;
us U|H =3.0; 0 V,
Propagation delay of transition tpLHINY - 29 |tw=tu <10ns;
INVALID pin to high level state, CL=15pF
us
Transmitter
Low level output voltage, V UoLT1 - -5.07 | Uge=3.3V +10%; Uy = 2.0V, 25+10
-5.0 |R. =3 kOhm -40; 85
UOLT2 - -5.07 UCC=5.0V +1 0%; U|H = 24V, 25+10
-5.0 |R.=3kOhm -40; 85
High level output voltage, V Uonr 5.07 - Ucc=3.3V +10%; U,. = 0.8V, 25+10
5.0 R = kOhm -40; 85
5.07 - Ucc=5.0V £10%; U,. = 0.8V; 25+10
5.0 R, = kOhm -40; 85
Transmitter hysteresis, V Uh+ 0.1 1,0 |Uec=33V+£10%;50V+10% | 25+10
Output resistance , Ohm Ro 350 - Ucc =Uy*=Uy*.=0V; 25+10
300 Up=12V -40; 85
Short circuit current, mA los - 53 Ucc =3.63V,; 25110
60 Up=2.0V -40; 85
-53 | Ucc=3.63V; 25110
60 |Uy=2.0V -40; 85
53 Ucc=5.5V, 25+10
60 Uy = 2.0V -40; 85
-53 |Ucc=5.5YV; 25+10
60 |Uy=2.0V -40; 85
10 |Ugc=0;3.3;5.5V; 25+10
Low level output current for lozut - -25 | Ug=-12 V; transmitter outputis | -40; 85
OFF-state, uA disabled
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Electric parameters
Norm
Parameter, unit Symbol Min | Max Mode Ta, °C
Transmitter
10 |Upe=0:3.3:55V 25£10
: CC y V-9, J.
High level output current for lozrr - 25 |Up =12V, transmitter outputis | -40; 85
OFF-state, pA .
disabled
Maximum Data Rate, Kbit/s ST R, =3 kOhm; C_ = 1000 pF -40+
ximu 250 | 1000 | : P 4085
Transition-Region Slew Rate, SR 6 30 | Ucc=3.3V;RL=(3-7) kOhm; 25110
V/us Uor is changing from +3 to -3 V
or from-3to +3V;
C_ = (150-1000) pF
Propagation delays difference, tskew - 300 |Ucc=5.0V+10 %;
ns U||_ =0V; U|H =3.0V,;
tiy = th < 10 ns;
R, =3 kOhm; C,=1000 pF
Transmitter output enable time, twu - 120 | Ugc =5.0V +10 %;
IJS U||_ =0V, U|H =3.0V,;
U||_ =-3.0 V, U|H =0V

* Uys+, Uy. - voltages applied to pins 03, 07.
Note — Electric parameters is indicated for C1=0.047 uF, C2-C4 = 0.33 uyF & Ucc = 5.0 V£10 %
(or C1-C4 = 0.1 yF & Ucc = 3.3 V+10 %)

A 4

Receiver output & input signals time diagram
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BN
EN oV / \
N\
tPLZR7 tPHZR < g < tPZLR’ tF‘ZHR
& UOH
R Uoy -0.5V
out Uy + 0.5V
/ UOL
Receiver output & input signals time diagram
tW tW 1:W
R|N3 oy —
: —— 27V 27V 7— 27V 2.7V 7—
15 VR K ———————————————————————————————————————— e N —
/ \ / \
0.3V L \ /
30V — L 2.7V 2.7V —3_—_ ___________ J— 27V 2V A=
INVALID o
—X 0.5Ucc 0.5Ucc AY 0.5Ucc |- 0.5Ucc
0 ___________________ L
terLIny PRETTINY teHLINV . 0 toLriny
V+
\ /‘ 0.9 \ /‘0.9
UCC
ov
/ x 0.9 / x 0.9
V- P twuk L tw

teaLiny, trLainy, twu dynamic parameters timing diagram
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Package Dimensions

DIP16
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HT3221

b
bl
20 1]
[ el ¢
BASE METAL i .{ | I
WITH PLATING
SECTION B-B
e MI?I:I,“L::;\:’.I[: F[EIEE\.}&
A 3.60 | 3.80 | 4.00
Al 0.51 _ o
A2 320 | 3.30 | 3.40
A3 1.47 1.52 L.37
b 0.44 o 0.52
bl 043 | 046 | 049
Bl 1.52RFE
c 0.25 _ 0.29
cl 0.24 | 0.25 | 0.26
D 19.00 | 19.10 | 19.20
El 6.25 | 635 | 6.45
e 2.54BSC
eA T.62REF
eB 7.62 . 9. 30
eC o 0. 84
L 3.00 - -
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HT3221
Package Dimensions
SOP16
TOP VIEW SIDE VIEW
=LA UUETNES

TN

i

EE1
O
HINIS H = =
. :

SIDE VIEW

(RN

S |A1

A A
- | A3

HLBR ST/ mm
Dimensions
TR wME | BAME PN
SYMBOL MIN NOMINAL MAX
A - - 1.75
Al 0.10 - 0.25
A2 1.35 1.45 1.55
A3 0.60 0.65 0.70
b 0.35 - 0.50
0.19 - 0.25
D 3.80 9.90 10.00
E 3.80 3.90 4.00
E1 5.80 6.00 6.20
e 1.27 BSC
h 0.30 - 0.50
L 0.40 - 0.80
0 0° — g°
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WSOP16: plastic small outline package; 16 leads; body width 7.5 mm
D
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) : A1 ! (A3)
5 i
pin 1lindex !
: =0
- 3 —| Lp -
H H iH H \: H ST
1RIg
I
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P
0 5 10 mm
L 1 I |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A 1
UNIT | | AL [ A2 | A3 | bp | ¢ [DWIEM | e [ He | L | Lp | Q | v w oy | 2P e
0.30 | 2.45 049 | 032 | 105 | 7.6 10.65 11 | 11 0.9
2.
mm 285 1 010 | 225 | 925 | 036 | 023 | 101 | 7.4 | 127 [1000| 14 | 04 | 10 | 025[025 ) 01 | o) g0
. 0.012 | 0.096 0.019 | 0.013 | 0.41 | 0.30 0.419 0.043 | 0.043 0035 | 0°
inches | 0.10 | y'004 | 0.089 | 01 | 0.014 | 0,009 | 0.40 | 0.29 | 9950 | 0394 | 0055 | 0016 | 039 | 001 | 001 | 0.004 | ;g
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Package Dimensions
TSSOP16
T0P VIEW SIDE VIEW
IERE (UEINES
C
| T
|
U HHHE AL
|
|
|
_______|_______E E1 R D ) N R
|
|
O
i ] L
| L1
RLg o
€ —b
PR~/ mm
Dimensions
SIDE VIEW somoL | i | owaL | e
A - - 1.20
15\'”%% g Al 0.05 - 0.15
A A2 0.90 1.00 1.05
A2 A
\ | | A3 b 0.20 - 0.28
| bt c 0.13 - 0.17
D 4,90 5.00 5.10
E 4,30 4,40 4,50
E1 6.20 6.40 6.60
e 0.65 BSC
L1 1.00REF
L 0.45 0.60 0.75
0 0° — |°

Rev. 00



s

HT3221
Package Dimensions
QFN16L(0505X0.75-0.80)
Nd
16
O OTO O _
| Q0
- |
1 0 - @
2 C ) A w h GF
IR e
C @) -~
C ) 2. C
\
|
O QIro o
e
TOP VIEW EXPOSED THERMAL BOTTOM VIEW
PAD ZONE
|
| |
| <
0 ol0 o '
SIDE VIEW ‘
° = MILLIMETER
SYMBOL
MIN | NOM | MAX
A 0.70 | 0.75 | 0.80
Al 0 0.02 0.05
b 0.25 | 030 | 0.35
bl 0.20REF
C 0.203REF
D 4.90 | 5.00 | 5.10
D2 3.00 | 3.10 | 3.20
e 0. 80BSC
Nd 2. 40BSC
Ne 2. 40BSC
E 4. 90 5.00 5.10
E2 3.00 3. 10 3. 20
L 0.35 | 0.40 | 0.45
h 0.30 | 0.35 | 0.40
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