Ds222

DS222
DALI-AS Dual RS—232 Transmitter/Receiver

FEATURES PIN ASSIGNMENT
o Compatible with MAX222
NG [ 1 18 [] SHDN
¢ High data rate — 250 kbits/sec under load ci+ [ 2 17 [] Vec
. v+ []3 16 [ ] GND
& 18—pin DIP or SOIC package - [ + 151 Trour
¢ 20-pin TSSOP package for height restricted applica- c2+ s 140 Ry
tions c- s 130 Rigur
. v- 7 120 1y
® Operate from single +5V power 200 O'8 1w 0 T2
o Meets all EIA—232E and V.28 specifications Rz O o 10 |1 R2gyt
e Uses small capacitors: 0.1 pF 18-PIN DIP AND SOIC
e 3—state driver and receiver outputs Cl+ 1 20 [] SHON
. v+ 4 2 191 vee
¢ Shutdown pin ci-[ 3 18] GND
e Optional industrial temperature range available ca+ [] 4 17 0 Toyr
(—40°C to +85°C) ne O s 16 ] Rl
c-[] 6 15 [1 Riour
ORDERING INFORMATION v-O 7 14[J Ne
DS222 18—pin DIP e O 8 13 Tig
DS222-N 18—pin DIP (Industrial) s 1287 T2
DS222S 18-pin SOIC o 0 N
DS2225-N 18-pin SOIC (Industrial) 2N Ly 10 " R2our
DS222E 20—pin TSSOP
DS222E-N 20-pin TSSOP (Industrial) 20-PINTSSOP
DESCRIPTION . o PIN DESCRIPTION
The DS222 is a dual RS—232 driver/receiver pair that Voe — 45 Volt Supply
generates RS—232 voltage levels from a single +5 volt GND — Ground
power supply. Additional +12 volt supplies are not Ve — Positive Supply Output
needed since the DS222 uses on-board charge pumps V— — Negative Supply Output

to convert the +5 volt supply to £10 volts. The DS222 is Tin T2IN — RS-232 Driver Inputs
fully compliant with EIA RS—232E and V.28/V.24 stan- Tiout T2outr - RS-232 Driver Outputs

dards. The DS222 contains two drivers and two receiv- Rin, R2IN - Receiver Inputs

ers. A shutdown pin (SHDN) is provided to disable the Rigut R2our — Receiver Outputs
device and place all drivers and receivers into a high Ci+, Cl1- — Capacitor 1 Connections
impedance state; when shut down, supply current is C2+, Co- — Capacitor 2 Connections

less that 10 uA. Driver slew rates and data rates are SHDN — Shutdown nput
guaranteed up to 250 kbits/sec. The DS222 operates
with only 0.1 uF charge pump capacitors.

022095 1/12 ©Copynght 1995 by Dallas Semiconductor Corporation
All Rights Reserved. For important information regarding
36 patents and other intellectual property nghts, please refer to

- EI:I].I"I’]JBD DD]IUBE? Tb? - Dallas Semiconductor databooks



Ds222

OPERATION

The diagram in Figure 1 shows the main elements of the
DS222. The following paragraphs describe the function
of each pin.

FUNCTIONAL DIAGRAM OF DS222 Figure 1

5V INPUT
* ca
\l
cs —_— N
- 17 (19)
2(1) Vee 3(2)
r Ct+ V+
c1 +5V TO +10V
T o, VOLTAGE DOUBLER
5(4
@) C2+ 7
+10V TO —10V ve |
c2 T 8 co VOLTAGE INVERTER
+5V
400k
12(13) | Tiy Ttoyr| 15017)
+5V
rrucmosJ
INPUTS 400k
1(12) | Ty T2out| 8(9)
13(15) | R1 Riy| 14(16
_13(15) ouT N (16)
5k
TTLCMOS
QUTPUTS
_10(11) | R2gyr = R2iy| 9(10)
5k
____ 18(20)
SHON ol % .
GND 16 (18)

L

NOTE: C5 is a recommended decoupling capacitor
which is the same value as C1, C2, C3, and C4.

() Are for TSSOP package only.
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PIN DESCRIPTIONS
Ve, GND: DC power is provided to the device on these
pins. Vgc is the +5 volt input.

V+: Positive supply output (RS-232). V+ requires an
external storage charge capacitor of at least 0.1 uF. A
larger capacitor (up to 10 uF) can be used to reduce

supply ripple.

V-: Negative supply output (RS—232). V-requires an
external storage capacitor of at least 0.1 uF. A larger
capacitor (up to 10 uF) can be used to reduce supply rip-
ple.

T1y, T2in: Standard TTL/CMOS inputs for the RS-232
drivers. The inputs of unused drivers can be left uncon-
nected since each input has a 400 kQ pull-up resistor.
These inputs are placed into a high impedance state
when the DS222 is in shut down mode.

T1oun T20ut: Driver outputs at RS-232 levels. Driver
output swing meets RS—232 levels for loads up to 3 kQ.
These driver outputs provide current necessary to meet
RS—232 levels for loads up to 2500 pF.

R1y, R2y: Receiver inputs. These inputs accept
RS—232 level signals (£25 volts) into a protected 5 k<
terminating resistor. Each receiver provides 0.5V hys-
teresis (typical) for noise immunity.

R1ouT R2out: Receiver outputs at TTL/CMOS levels.

C1+, C1-, C2+, C2—: Charge pump capacitor inputs.
These pins require two external capacitors (0.1 pF mini-
mum, 10 uF maximum and should be the same size as
C3andC4). Capacitor 1is connected between C1+and
C1-. Capacitor 2 is connected between C2+ and C2-.

SHDN: Shutdown input. When this pin is driven low, all
drivers and receivers are placed into a high impedance
state. When shut down, supply current is less than 10 pA.

DUAL CHARGE PUMP CONVERTERS

The DS222 has a two stage on—board charge pump cir-
cuit that is used to generate +10 volts from a single +5
volt supply. In the first stage, capacitor C1 doubles the
+5V supply to +10 volts which is then stored on capaci-
tor C3. The second stage uses capacitor C2 to invert
the +10V potential to —10V. This charge is then stored
on capacitor C4. The 10 volt supplies allow the D§222
to provide the necessary output levels for RS-232 com-
munication. The DS222 will operate with charge pump
capacitors as low as 0.1 pF. Larger capacitors (up to 10
uF) can be used to reduce supply ripple.

The DS222 should not be used in applications where an
external +12 volt power supply is connected to V+
(instead of using the internal charge pump to generate
the RS-232 level) because V+ is internally connected to
Vg when in shutdown mode. The DS232A is the pre-
ferred device for this type of application. However, the
DS222 can be used if the SHDN pin is tied to Ve and
capacitor C1 is removed.

RS-232 DRIVERS

The two RS-232 drivers are powered by the internal
+10 volt supplies generated by the on-board charge
pump. The driver inputs are both TTL and CMOS com-
patible. Eachinputhas aninternal 400 k< pull-up resis-
tor so that unused transmitter inputs ¢an be left uncon-
nected. The open circuit output voltage swing is from
{V+ — 0.6) to V- volts. Worst case conditions for
EIA-232E/V.28 of £5 volt driving a 3 kQ load and 2500
pF are metat maximum operating temperature and Vo
equal to 4.5 volts. Typical voltage swings of 18 volts
occur when loaded with a nominal 5 kQ RS-232
receiver. As required by EIA-232E and V.28 specifica-
tions, the slew rate at the output is limited to less than 30
volts/us. Typical slew rates are 20 volts/us unloaded
and 12 volts/us with 3kQ and 2500 pF load. These slew
rates allow for bit rates of over 250 kbits/s. Driver out-
puts maintain high impedance when power is off. In
shutdown mode (SHDN=0), the internal 400 KQ pullup
resistors and driver outputs are disabled to minimize
current drain.

RS-232 RECEIVERS

The two receivers conform fully to the RS—232E specifi-
cations. The inputimpedance is typically 5 k2 and can
withstand up to 25 volts with or without V¢ applied.
The input switching thresholds are within the £3 voit limit
of RS—232E specification with an input threshold low of
0.8 volts and an input threshold high of 2.4 volts. The
receivers have 0.5 volts of hysteresis (typical) to
improve noise rejection. The TTL/CMOS compatible
outputs of the receivers will be low whenever the
RS-232inputis greaterthan 2.4 volts. The receiver out-
put will be high when the input is floating or driven
between +0.8 volts and —25 volts.

SHUTDOWN MODE

The DS222 provides a shutdown mode for power sensi-
tive applications. The SHDN pin disables the device
when driven low and places all drivers and receivers into
a high impedance state. When shut down, the DS222
supply current is less than 10 pA.

022095 3/12
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ABSOLUTE MAXIMUM RATINGS*
Absolute Maximum Ratings

Vee -0.3V to +7.0V

Vi (Vce-0.3V) to +14V

V- +0.3V to ~14V

Input Voltages

TiN -0.3Vto (VCC+O.3V)

Rin +30V

Output Voltages

TouTt (V++0.3V) to (V- - 0.3V)
Rout —0.3V to (Vg + 0.3V)
Short Circuit Duration, Toyt Continuous

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Operating Supply Votlage Ve 45 55 \ 1

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Power Supply Current (No Load) loct 4 10 mA 8
Power Supply Current (3 k2 Load lccz 15 mA 8
Both Qutputs)

Shutdown Supply Current lccs 0.1 10 MA

(ta=25°C)

Shutdown Supply Current lccs 2 50 pA

(ta=0°C to +70°C)

Shutdown Supply Current lccs 2 50 HA

(ta=—40°C to +85°C)

SHDN Input Leakage Current IsHDN +1 pnA

SHDN Threshold Low VsTL 0.8 1.4 . \

SHDN Threshoid High VsTH 14 2.0 \'%

022095 4/12
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Ds222

DC ELECTRICAL CHARACTERISTICS (cont'd) (0°C to 70°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
RS-232 Transmitters

Output Voltage Swing Vors 5 18 \ 2
Input Logic Threshold Low V1L 0.8 1.4 \

Input Logic Threshold High V1TH 14 2.0 A

Maximum Data Rate fo 250 350 kbits/s

Logic Pull-up/Input Current Ipu 5 40 uA
(SHDN=V¢()

Logic Pull-up/input Current tpu +0.01 +1 HA
(SHDN=0V)

Qutput Leakage Current tour +0.01 +10 pA 9
(SHDN=0)

Transmitter Output Resistance RouTt 300 10M Q 3
Output Short-Circuit Current Irsc +15 +30 +100 mA 4
RS-232 Receivers

RS-232 Input Voltage Operating Vir 125 +30 \

Range

RS-232 Input Threshold Low VRTL 0.8 1.3

RS—-232 Input Threshold High VRTH 1.8 2.4

RS—232 Input Hysteresis Vhy 0.2 0.5 1

RS—-232 Input Resistance Rin 3 5 7 kQ
TTL/CMOS Output Voltage Low VRoL 0.2 0.4 \ 5
TTL/CMOS Output Voltage High VRoOH 35 Vee0.2 \Y 6
TTL/CMOS Output Short Circuit IRsc -2 -10 mA

Current (Voyt=GND)

TTL/CMOS Output Short Circuit lrsc 10 30 mA

Current (Voyt=Vco)

TTL/CMOS Output Leakage lrouT 10.05 +10 pA 11
Current (SHDN=0)

022095 5/12
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AC ELECTRICAL CHARACTERISTICS (0°C to 70°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Transition Slew Rate tsR 6 12 30 Vius 7
Transmitter Propagation tPHLT 1.3 35 us

Delay TTL to RS-232 teLHT 1.5 35 ps

Receiver Propagation tPHLR 0.5 1 us

Delay RS-232to TTL tPLHR 0.6 1 us

Transmitter + to — Propagation teHLT 300 ns

Delay Difference ~tpLHT

Receiver + to - Propagation tPHLR 100 ns

Delay Difference ~tpLHR

Receiver Output Enable Time ter 125 500 ns

Receiver Output Disable Time toR 160 500 ns

Transmitter Output Enable Time ter 250 us 10
(SHDN goes high)

Transmitter Output Disable Time toT 600 ns 10
(SHDN goes low)

NOTES:
1. All voltages are referenced to ground.

. All transmitter outputs loaded with 3 kQ to ground.
- Voo =V+=V-=0V; Vour =22V .

. Voyur=0V.

. loyT=3.2mA.

. CL=50pF - 2500 pF; RL =3 kQ — 7 kQ; Ve = 5V; TA = 25°C.

. SHDN = Vg

. Vge=5.5V and Vour=£15V or Voe=0V and Vour=+15V.
10.C4=Cp=C3=C4=0.1 pF.

2

3

4

5

6. loyt =—1.0 mA.
7

8

9

11-0VSVOUTSVCC

022095 6/12
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TRANSMITTER PROPAGATION DELAY TIMING Figure 2
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RECEIVER QUTPUT ENABLE AND DISABLE TIMING Figure 4

A. Enable Timing

SHDN INPUT

ov

RECEIVER
OUTPUTS

B. Disable Timing
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TRANSMITTER OUTPUT ENABLE AND DISABLE TIMING Figure 5

A. Enable Timing

SHDN INPUT +5V
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TRANSMITTER
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TXout

C. Test Circuit

TXIN

3K 50 pF
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Ds222

18-PIN DIP (300 MIL)

I I N |

WWTF J

K *H*”
PKG 18-PIN
DIM MIN MAX
AIN. 0.890 | 0.920
MM 2261 | 23.36
BIN. 0.240 | 0.260
MM 6.10 6.60
CIN. 0.120 | 0.140
MM 3.05 3.56
DIN. 0.300 | 0.325
MM 7.62 8.26
E IN. 0.015 0.040
MM 0.38 1.02
FIN. 0.120 | 0.140
MM 3.04 3.56
G IN. 0.090 | 0.110
MM 2.23 2.79
HIN 0.320 | 0.370
MM 8.13 9.40
JIN 0.008 | 0.012
MM 0.20 0.30
K IN. 0.015 | 0.021
MM 0.38 0.53

—

I

—]
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18-PIN SOIC (300 MIL)
T
T

E1 H

)

[

-——D————J

PKG 18-PIN

DIM MIN MAX

A IN. 0.094 0.105
MM 2.39 2.67

A1IN. 0.004 | 0.012
MM 0.102 | 0.30

A2iN. 0.089 0.095
MM 2.26 2.4

bIN. 0.013 0.020
MM 0.33 0.51

CIN. 0.009 0.013
MM 0.229 0.33

DIN. 0.448 0.462
MM 11.38 11.73

elN. 0.050 BSC
MM 1.27 BSC

E1IN 0.290 0.300
MM 7.37 7.62

HIN 0.398 0.416
MM 10.11 10.57

LIN. 0.016 0.040
MM 0.40 1.02

ol ) i
HoHn

022095 11/12
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20-PIN TSSOP (PRELIMINARY)

D

LLLLLLLLLT

&
AR ]

SEE DETAIL A
E[_{ :

|

DETAIL A

DIM MIN MAX

A MM - 1.10
ATMM | 0.05 -
A2MM | 0.75 1.05
CMM 0.09 0.18
L MM 0.50 0.70
el MM 0.65 BSC

B MM 0.18 0.30
D MM 6.40 6.90

EMM 4.40 NOM

G MM 0.25 REF

HMM 6.25 6.55
phi 0° g°

0220095 12/12
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