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ST202EB - ST202EC
ST232EB - ST232EC

+ 15 kV ESD protected 5 V RS-232 transceiver

Features

Description

The ST202E/ST232E are a 2 driver 2 receiver

ESD protection for RS-232 I/O pins:
+ 15 kV human body model
Guaranteed 230kbps date rate
Guaranteed slew rate range 3 to 30 V/ms
Operate from a single 5V power supply

devices designed for RS-232 and V.28

communications in harsh environments. Each

transmitter output and receiver input is protected SOP Large TSSOP
against + 15 KV electrostatic discharge (ESD)
shocks. The drivers meet all EIA/TIA-232E and
CCITT V.28 specifications at data rates up to
230Kbps, when loaded in accordance with the
EIA/TIA-232E specification. The ST202E/232E
use a single 5 V supply voltage.
The ST232E operates with four 1 pF capacitors,
while the ST202E operates with four 0.1 pF
capacitors, further reducing cost and board
space.
Table 1. Device summary
Order codes Temperature Package Packaging
range
ST202ECN ST232ECN 0to70°C DIP-16 25 parts per tube / 40 tube per box
ST202EBN ST232EBN | -401to0 85 °C DIP-16 25 parts per tube / 40 tube per box
ST202ECD | ST232ECD 0to70°C SO-16 (Tube) 50 parts per tube / 20 tube per box
ST202ECDR | ST232ECDR | 0to70°C SO-16 (Tape & Reel) 2500 parts per reel
ST202EBDR | ST232EBDR | -401to 85 °C SO-16 (Tape & Reel) 2500 parts per reel
ST202ECW 0to70°C SO-16 Large (Tube) 49 parts per tube / 25 tube per box
ST202ECWR | ST232ECWR | 0to 70 °C SO-16 Large (Tape & Reel) 1000 parts per reel
ST202EBWR | ST232EBWR | -40to 85 °C | SO-16 Large (Tape & Reel) 1000 parts per reel
ST202ECTR | ST232ECTR | 0to70°C TSSOP16 (Tape & Reel) 2500 parts per reel
ST202EBTR | ST232EBTR | -40to 85 °C TSSOP16 (Tape & Reel) 2500 parts per reel
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Pin configuration

1

Pin configuration

Figure 1. Pin connections (top view)
./
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V+ [ 2 5[] GND
Cq- [ 14l Tloyr
Cas 1K 1311 Ry
Cre D 12[] Rigyr
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2our 07 ofl T2
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Table 2. Pin description
Pin n° Symbol Note
1 Cqi+ Positive terminal for the first charge pump capacitor
2 V+ Doubled voltage terminal
3 Cq- Negative terminal for the first charge pump capacitor
4 Co+ Positive terminal for the second charge pump capacitor
5 Co- Negative terminal for the second charge pump capacitor
6 V- Inverted voltage terminal
7 T20ut Second transmitter output voltage
8 R2|n Second receiver input voltage
9 R2ouTt Second receiver output voltage
10 T2|n Second transmitter input voltage
11 TN First transmitter input voltage
12 Riout First receiver output voltage
13 R1in First receiver input voltage
14 T1out First transmitter output voltage
15 GND Ground
16 Vee Supply voltage
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Maximum ratings ST202EB - ST202EC - ST232EB - ST232EC

2 Maximum ratings
Table 3. Absolute maximum ratings
Symbol Parameter Value Unit
Vee Supply voltage -0.3t0 6
V+ Extra positive voltage (Ve -0.3) to 14 \
V- Extra negative voltage -1410 0.3 \
TN Transmitter input voltage range -0.3to (V, +0.3) \"
Rin Receiver input voltage range +30 Vv
TouT Transmitter output voltage range (V.-0.3) to (V, +0.3) \Y
RouTt Receiver output voltage range -0.3to (Vg + 0.3) \"
TsctouT Short circuit duration on Toyt infinite
Tsta Storage temperature range -65 to 150 °C
Note: Absolute maximum ratings are those values beyond which damage to the device may occur.

Functional operation under these condition is not implied.
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Electrical characteristics

Table 4. ESD performance: transmitter outputs, receiver inputs
Symbol Parameter Test Min. | Typ. | Max. Unit
ESD ESD protection voltage Human Body Model +15 KV
ESD ESD protection voltage IEC 1000-4-2 (Contact Discharge) +6 KV
ESD ESD protection voltage IEC 1000-4-2 (Air Discharge) +8 KV
Note: All test versus GND.
Table 5. Electrical characteristics
(Cq-C4 =0.1 pF for ST202E, C4 - C4 = 0.1 pF for ST232E, Vo =5V + 10%, Ty = -40 to
125°C, unless otherwise specified. Typical values are referred to T = 25°C).
Symbol Parameter Test Min. | Typ. | Max. Unit
IsuppLy | Voc power supply current No Load, Tp =25°C 5 10 mA
Table 6.  Transmitter electrical characteristics
(Cq - C4 = 0.1pF, Vg = 5V = 10%, Tp = -40 to 85°C, unless otherwise specified. Typical
values are referred to Ty = 25°C).
Symbol Parameter Test Min. | Typ. | Max. | Unit
. All Transmitter outputs are loaded
Vioutr |Output voltage swing with 3 KQto GND 5 +9 \
I Input leakage current +10 pA
VL Input logic threshold low 0.8
VTH Input logic threshold high 2 \"
. TA=25°C,Vcc=5VR =3to7
SRt Transition slew rate KQ C, = 50 to 1000 pFIﬁ) 3 6 30 V/us
Dg |Data rate RL=3107KQ CL=50101000pF | 555 | 490 Kbits/s
one transmitter switching
Ryoutr | Transmitter output resistance Voc=V+=V-=0VVgyr=%2V 300 Q
lsc Transmitter output short circuit 0 160 mA
current
. . R_=3to 7 KQ C_ =50 to 2500 pF
toT Transmitter propagation delay All transmitter loaded 2 MA
1. Measured from3Vto-3Vorfrom-3Vto3V
2. One transmitter output is loaded with R = 3 KQto 7 KQ, C_ =50 to 1000 pF
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ST202EB - ST202EC - ST232EB - ST232EC

Table 7.  Receiver electrical characteristics
(Cq-C4 =0.1 yF, Ve = 5V £ 10%, Tp = -40 to 85°C, unless otherwise specified. Typical
values are referred to Ty = 25°C).
Symbol Parameter Test Min. Typ. Max. | Unit
Van Recel\{er input voltage .30 30 Y
operating range
RRrin RS-232 input resistance Tp=25°C, V=5V 3 5 7 KQ
Vel II?WSV-232 input logic threshold Tp=25°C, Vg =5 V 0.8 19 v
Ve 23;}232 input logic threshold Ty = 25°C, Vg = 5 V 17 54 v
VRiHys |RS-232 input hysteresis Vee=5V 0.2 0.5 1
Vgor |TTL/CMOS output voltage low | lgyT = 3.2 mA 0.4
Vron | TTL/CMOS output voltage high | loyt =-1 mA 3.5 | Vge-0.4
tor Receiver propagation delay C_=150pF 0.5 10 us
6/19 1S
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Figure 2.

Typical application

Application circuit (1) (2

+5V INPUT

Cs

Cs

VOLTAGE DOUBLER

+5V to +10V

C2+

C2-

+10V to =10V
VOLTAGE INVERTER

6

+10V

Cy

- IL[TIN T>1 . T10UT |14
TTL/CMOS INPUTS RS232 OUTPUTS
o 10[T2N T>2 5 T20UT |7
12 |R10UT < . RINJ1S
5KQ
TTL/CMOS OUTPUTS @ RS232 INPUTS
9 |Rr2ouT ! . R2IN[8 -
@ 5KQ
GND
15
CS11660
1. Cy.4 capacitors can even be 1pF ones
2. C4.4 can be common or biased capacitors
Table 8.  Capacitance value (uF)
Devices C2 C3 C4 C5 C5
ST202E 0.1 0.1 0.1 0.1 0.1
ST232E 1 1 1 1 1
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ST202EB - ST202EC - ST232EB - ST232EC

5 Typical performance characteristics

(Unless otherwise specified T = 25°C)

Figure 3. Supply current vs temperature Figure 4. Data rate vs temperature
Isuppry GCE1090 DR GCE1100
(A) (Kbps) HEEEEN

R=3KQ both TXout
6 3201y G=2.5nF both TXout
\ VCC:4'SV
\\ Forcing with 1,=t,=10ns
5 280 N
\\
N,
4 ~= =] 240 \\\
3 200 N
No Load ™
z VCE;ZS.SV 160
OITT
-50 =25 0 25 50 75 Ti(°C) -50 =25 0 25 50 75 T(°C)
Figure 5. Receiver propagation delay Figure 6. Driver propagation delay
GCE1110 GCE1120
de(hS) tﬂ(ﬂ’s)
100 2.0
tpLur L
50 telnr /// 16 =T
/// |- . p"]
60— ;/// teHir 1o teuur
A
40 0.8
G=150pF 5=150pF
Veo=4.5Y Vee=4.5V
20 Fgrcing 10KHz 0.4 Fc')rcing 10KHz
with t=t;=50ns with t=1=50ns
A [ [[]] A [ [ []
-50 =25 0 25 50 75 Ti(°C) 5% -25 0 25 50 75 T(°0)
Figure 7. High level output voltage swing vs Figure 8. Low level output voltage swing vs
temperature temperature
GC31080 GCB1130
Your(V) =Vour(V)
g 9
B 8
S
7 7 i —
‘.'—h._.\
6 6
5 R=3K0 both TXout 5 R=3KD both TXout
Voe=4.5V Voe=4.5
. [ T[T T[] . [ L]
-50 -5 0 25 50 75 Ti(°C) 50 25 0 25 50 75 Ti(°C)
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Typical performance characteristics

Figure 9. High level transmitter output short Figure 10. Low level transmitter output short
circuit current vs temperature circuit current vs temperature
GCB1170 GCB1160
|gc(mA) \Sc(mA)
18] 10
™~
~No N
16 ~ 8 ~
™ \\
~ L
14 6 ~
\\
~
12 A 4 >~
10 All Tx out to GND 2 All Tx out to GND
Voe=4.5V Voe=4.5V
: [T T[] [ T[]
-50 -25 0 25 50 75 T(°C) -50 =25 0 25 50 75 T{°C)
Figure 11. High level receiver output short Figure 12. Low level receiver output short
circuit current vs temperature circuit current vs temperature
GCB1150 GCB1140
lsc(mA) lse(mA)
18 32
™~
18 N 28
\\\
14 \\ 24
™.
=
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N~
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Package mechanical data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a Lead-free second level interconnect. The category of
second Level Interconnect is marked on the package and on the inner box label, in
compliance with JEDEC Standard JESD97. The maximum ratings related to soldering
conditions are also marked on the inner box label. ECOPACK is an ST trademark.
ECOPACK specifications are available at: www.st.com.
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Package mechanical data

Plastic DIP-16 (0.25) mechanical data
mm. inch.
Dim.
Min. Typ. Max. Min. Typ. Max.
al 0.51 0.020
B 0.77 1.65 0.030 0.065
b 0.5 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 17.78 0.700
F 71 0.280
I 5.1 0.201
L 3.3 0.130
4 1.27 0.050
y
_ b1
E
: ) |
(1 1 1 1 10101 J]
16 9
D)
1 8
[N AN N I N N [ N B B B B
P0O01C
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Package mechanical data ST202EB - ST202EC - ST232EB - ST232EC

S0-16 mechanical data

Dim. mm. inch.
Min. Typ. Max. Min. Typ. Max.
A 1.75 0.068
at 0.1 0.25 0.004 0.010
a2 1.64 0.063
b 0.35 0.46 0.013 0.018
b1 0.19 0.25 0.007 0.010
C 0.5 0.019
cl 45° (typ.)
9.8 10 0.385 0.393
E 5.8 6.2 0.228 0.244
e 1.27 0.050
e3 8.89 0.350
F 3.8 4.0 0.149 0.157
G 4.6 5.3 0.181 0.208
L 0.5 1.27 0.019 0.050
M 0.62 0.024
S 8° (max.)
L G

a2
A

T
I3

D
M

I'II'II'II'II'II'II'IAHT_

16 9

~

8
U uobodn

\\ —JJ
F

,
(1=

0016020D
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Package mechanical data

S0O-16L mechanical data
mm. inch.
Dim.
Min. Typ. Max. Min. Typ. Max.
A 2.65 0.104
ail 0.1 0.2 0.004 0.008
a2 2.45 0.096
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.012
Cc 0.5 0.020
cl 45° (typ.)
10.1 10.5 0.397 0.413
E 10.0 10.65 0.393 0.419
e 1.27 0.050
e3 8.89 0.350
F 7.4 7.6 0.291 0.300
G
L 0.5 1.27 0.020 0.050
M 0.75 0.029
S 8° (max.)
L G
‘ o cl
[ ) o  —
U [l 5° J( ,
o] e
B ed - E .
D M
—
[ 100010 I'IAH?
(6 2)
L
1 8
L‘ JJ
guduttunbd PO13|
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Package mechanical data ST202EB - ST202EC - ST232EB - ST232EC

TSSOP16 mechanical data

mm. inch.
Dim.
Min. Typ. Max. Min. Typ. Max.
A 1.2 0.047
Al 0.05 0.15 0.002 0.004 0.006
A2 0.8 1 1.05 0.031 0.039 0.041
b 0.19 0.30 0.007 0.012
c 0.09 0.20 0.004 0.0079
D 4.9 5 5.1 0.193 0.197 0.201
E 6.2 6.4 6.6 0.244 0.252 0.260
E1 4.3 4.4 4.48 0.169 0.173 0.176
e 0.65 BSC 0.0256 BSC
K 0° 8° 0° 8°
L 0.45 0.60 0.75 0.018 0.024 0.030
[ \ [ 1\

al o ll Jel

TOAO0001

I

PIN1IDENTIFICATION(1J |_| |_| |_| |_| |_| |_| I_

E1

0080338D
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ST202EB - ST202EC - ST232EB - ST232EC Package mechanical data

Tape & reel SO-16 mechanical data
mm. inch.
Dim.
Min. Typ. Max. Min. Typ. Max.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 22.4 0.882
Ao 6.45 6.65 0.254 0.262
Bo 10.3 10.5 0.406 0.414
Ko 2.1 2.3 0.082 0.090
Po 3.9 41 0.153 0.161
P 7.9 8.1 0.311 0.319
| o
N
C Y
Y
A
\
A
i U U
T
Po
Bo D
= 1°0°0’n°m)
[ ]
Ko - Ao - P
Note: Drawing not in scale
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Package mechanical data

ST202EB - ST202EC - ST232EB - ST232EC

Tape & reel SO-16L mechanical data
mm. inch.
Dim.
Min. Typ. Max. Min. Typ. Max.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 22.4 0.882
Ao 10.8 11.0 0.425 0.433
Bo 10.7 10.9 0.421 0.429
Ko 2.9 3.1 0.114 0.122
Po 3.9 4.1 0.153 0.161
P 11.9 12.1 0.468 0.476
N
C Y
Y
A
i
A
‘ 0L
T
Po
Bo D
= 1°0°0n°n)
I ] ]
Ko - Ao - P
Note: Drawing not in scale
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ST202EB - ST202EC - ST232EB - ST232EC Package mechanical data

Tape & reel TSSOP16 mechanical data
mm. inch.
Dim.
Min. Typ. Max. Min. Typ. Max.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 224 0.882
Ao 6.7 6.9 0.264 0.272
Bo 5.3 5.5 0.209 0.217
Ko 1.6 1.8 0.063 0.071
Po 3.9 41 0.153 0.161
P 7.9 8.1 0.311 0.319
Y o
N
C Y
Y
A
i
A
‘ UL
| T
Po
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- EOTDD 5057
i K ]
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Note: Drawing not in scale
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Revision history

ST202EB - ST202EC - ST232EB - ST232EC

7 Revision history
Table 9. Revision history
Date Revision Changes
21-Feb-2006 12 Change value of Iy on transmitter characteristics, +1pA ==> +10pA.
14-Mar-2006 13 Order codes has been updated and new template.
27-Aug-2007 14 Added Table 1. in cover page.
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