












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TC4467/8/9 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ......................................................... +20V 
Input Voltage ......................... (GND - 5V) to (Voo + 0.3V) 
Maximum Chip Temperature 

Operating ........................................................ + 150°C 
Storage ............................................. - 65° to + 150°C 

Maximum Lead Temperature 
(Soldering, 10 sec) ......................................... +300°C 

Operating Ambient Temperature Range 
C Device .................................................. 0° to + 70°C 
E Device ............................................. - 40° to +S5°C 
M Device ........................................... - 55° to +125°C 

Power Dissipation 
JD Package (14-Pin CerDIP) ........................... 1.25W 
PD Package (14-Pin Plastic DIP) ....................... 1.5W 
OE Package (16-Pin Wide SOIC) ......................... 1W 

LOGIC-INPUT CMOS 
QUAD DRIVERS 

Package Thermal Resistance 
JD Package (14-Pin CerDIP) 

PD Package (14-Pin Plastic DIP) 

OE Package (16-Pin Wide SOIC) 

ReJ-A ............... 100°C/W 
ReJ-c .................. 23°C/W 
ReJ-A .................. SO°C/W 
ReJ-c .................. 35°C/W 
ReJ-A .................. 95°C/W 
ReJ-c .................. 2SoC/W 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under Absolute Maximum Ratings may cause 
permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions above 
those indicated in the operational sections of the specifications is not 
implied. Exposure to Absolute Maximum Rating Conditions for extended 
periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS: Measured at T A = +25°C with 4.5V �~� Voo �~� 1SV, unless otherwise specified. 

Symbol Parameter Test Conditions Min I Typ I Max I Unit 

Input 
VIH Logic 1, High Input Voltage Note 3 2.4 Voo V 

VIL Logic 0, Low Input Voltage Note 3 0 0.8 V 

liN Input Current OV S;VIN S;Voo -1 1 !JA 
Output 
VOH High Output Voltage ILOAO = 100 IlA (Note 1) Voo -0.025 V 

VOL Low Output Voltage ILOAO = 10 rnA (Note 1) 0.15 V 

Ro Output Resistance lOUT = 10 rnA, Voo = 18V 10 15 n 
IpK Peak Output Current 1.2 A 

loc Continuous Output Current Single Output 300 rnA 
Total Package 500 rnA 

I Latch-Up Protection 4.5V S; Voo S; 16V 500 rnA 
Withstand Reverse Current 

SWitching Time 
tR Rise Time Figure 1 15 25 ns 

tF Fall Time Figure 1 15 25 ns 

t01 Delay Time Figure 1 40 75 ns 

t02 Delay Time Figure 1 40 75 ns 

Power Supply 
Is Power Supply Current rnA 

Voo Power Supply Voltage Note 2 V 

TRUTH TABLE 

Part No. TC4467 NAND TC4468 AND TC4469 AND/INV 

INPUTS A H H L L H H L L H H L L 
INPUTS B H L H L H L H L H L H L 

OUTPUTS TC446X L H H H H L L L L H L L 

H �~� High L �~� Low 

3-314 V TELCOM SEMICONDUCTOR, INC. 



LOGIC-INPUT CMOS 
QUAD DRIVERS 

ELECTRICAL CHARACTERISTICS: 

Symbol Parameter 

Input 
VIH Logic 1, High Input Voltage 

VIL Logic 0, Low Input Voltage 

liN Input Current 

Output 
VOH High Output Voltage 

VOL Low Output Voltage 

Ro Output Resistance 

IpK Peak Output Current 

I Latch-Up Protection 
Withstand Reverse Current 

SWltchmg Time 
tR Rise Time 

tF Fall Time 

tDl Delay Time 

tD2 Delay Time 

Power Supply 
IS Power Supply Current 

Is Power Supply Voltage 

TC4467/8/9 

Measured throughout operating temperature range with 4.5V ~ VDD ~ 18V, 
unless otherwise specified. 

Test Conditions Unit 

(Note 3) 2.4 V 

(Note 3) O.S V 

OV ~VIN ~ VDD -10 10 !lA 

ILOAD = 1 00 ~A (Note 1) VDD -0.025 V 

ILOAD = 10 mA (Note 1) 0.30 V 

lOUT = 10 mA, VDD = 1SV 20 30 Q 

1.2 A 

4.5V ~ VDD ~ 16V 500 mA 

Figure 1 50 ns 

Figure 1 50 ns 

Figure 1 100 ns 

Figure 1 100 ns 

mA 

Note 2 V 

NOTES: 1. Totem-pole outputs should not be paralleled because the propagation delay differences from one to the other could cause one driver to 
drive high a few nanoseconds before another. The resulting current spike, although short, may decrease the life of the device. 

1600 

1400 

2. When driving all four outputs simultaneously in the same direction, VDD shall be limited to 16V. This reduces the chance that internal 
dv/dt will cause high-power dissipation in the device. 

3. The input threshold has about 50 mV of hysteresis centered at approximately 1.5V. Slow moving inputs will force the device to 
dissipate high peak currents as the input transitions through this band. Input rise times should be kept below 5 ~s to avoid high internal 
peak currents during input transitions. Static input levels should also be maintained above the maximum or below the minimum input 
levels specified in the "Electrical Characteristics" to avoid increased power dissipation in the device. 

Thermal Derating Curve PIN CONFIGURATIONS 

1S-Pin Wide SO 
1200 

~1000 ". 

! SOO 

lA 

18 

2A 

2B 

Voo 

Voo 

1Y 

2Y 

14-Pin 
Dual-In-Line 

Package 

II. 

~ 600 
:; 

400 

200 

o o 10 20 30 40 50 60 70 SO 90 
Ambient Temperature (OC) 

V TELCOM SEMICONDUCTOR, INC_ 
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GND 48 
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TC4467/8/9 

Supply Bypassing 

Large currents are required to charge and discharge 
large capacitive loads quickly. For example, charging a 
1000 pF load to 18V in 25 ns requires 0.72A from the 
device's power supply. 

To guarantee low supply impedance over a wide fre­
quency range, a 1 IJ-F film capacitor in parallel with one or two 
low-inductance 0.1 IJ-F ceramic disk capacitors with short 
lead lengths «0.5 in.) normally provide adequate bypass­
ing. 

Grounding 

The TC4467 and TC4469 contain inverting drivers. 
Potential drops developed in common ground impedances 
from input to output will appear as negative feedback and 
degrade switching speed characteristics. Instead, indi­
vidual ground returns for input and output circuits, or a 
ground plane, should be used. 

Input Stage 

The input voltage level changes the no-load or quies­
cent supply current. The N-channel MOSFET input stage 
transistor drives a 2.5 mA current source load. With logic "0" 
outputs, maximum quiescent supply current is 4 mA. Logic 
"1" output level signals reduce quiescent current to 1.4 mA 
maximum. Unused driver inputs must be connected to Voo 
or Vss. Minimum power dissipation occurs for logic "1" 
outputs. 

The drivers are designed with 50 mV of hysteresis. This 
provides clean transitions and minimizes output stage cur­
rent spiking when changing states. Input voltage thresholds 
are approximately 1.5V, making any voltage greater than 
1.5V up to Voo a logic 1 input. Input current is less than 1 IJ-A 
over this range. 

Power Dissipation 

The supply current versus frequency and supply current 
versus capacitive load characteristic curves will aid in deter­
mining power dissipation calculations. TelCom Semicon­
ductor's CMOS drivers have greatly reduced quiescent DC 
power consumption. 

Input signal duty cycle, power supply voltage and load 
type, influence package power dissipation. Given power 
dissipation and package thermal resistance, the maximum 
ambient operating temperature is easily calculated. The 14-
pin plastic package junction-to-ambient thermal resistance 
is 83.3e CIW. At +25e C, the package is rated at 1500 mW 
maximum dissipation. Maximum allowable chip tempera-

3·316 

ture is + 150°C. 

LOGIC-INPUT CMOS 
QUAD DRIVERS 

Three components make up total package power 
dissipation: 

(1) Load-caused dissipation (PL) 
(2) Quiescent power (Po) 
(3) Transition power (PT). 

A capacitive-load-caused dissipation (driving MOSFET 
gates), is a direct function offrequency, capacitive load, and 
supply voltage. The power dissipation is: 

where: f = Switching frequency 
C = Capacitive load 
Vs = Supply voltage. 

A resistive-load-caused dissipation for ground-refer­
enced loads is a function of duty cycle, load current, and 
load voltage. The power dissipation is: 

where: D = Duty cycle 
Vs = Supply voltage 
VL = Load voltage 
IL = Load current. 

A resistive-load-caused dissipation for supply-refer­
enced loads is a function of duty cycle, load current, and 
output voltage. The power dissipation is: 

where: f = Switching frequency 
Va = Device output voltage 
IL = Load current. 

Quiescent power dissipation depends on input signal 
duty cycle. Logic HIGH outputs result in a lower power 
dissipation mode, with only 0.6 mA total current drain (all 
devices driven). Logic LOW outputs raise the current to 4 mA 
maximum. The quiescent power dissipation is: 

Po = Vs (D(lH) + (1-D)IL), 

where: IH = Quiescent current with all outputs LOW 
(4 mAmax) 

IL = Quiescent current with all outputs HIGH 
(0.6 mA max) 

D = Duty cycle 
Vs =Supply voltage. 

V TELCOM SEMICONDUCTOR, INC. 



LOGIC-INPUT CMOS 
QUAD DRIVERS 

Transition power dissipation arises in the 
complementary configuration (TC446X) because the 
output stage N-channel and P-channel MaS transistors 
are ON simultaneously for a very short period when the 
output changes. The transition power dissipation is 
approximately: 

Package power dissipation is the sum of load, quies­
cent and transition power dissipations. An example shows 
the relative magnitude for each term: 

C = 1000 pF capacitive load 
Vs = 15V 
D =50% 
f = 200 kHz 
PD = Package Power Dissipation = PL + Po + PT 

TC4467/8/9 

= 45 mW + 35 mW + 30 mW = 110 mW. 

Maximum operating temperature: 

where: TJ = Maximum allowable junction temperature 
(+150°C) 

9JA = Junction-to-ambient thermal resistance 
(83.3°C/W) 14-pin plastic package. 

NOTE: Ambient operating temperature should not exceed +85°C for 
"EJD" device or + 125°C for "MJD" device. 

+5V - - - - -.-----

~~:>-+.QVOUT 
470pF INPUT 

(A,B) 

OV 

VOO 

OUTPUT 

OV 

10% 

Input: 100 kHz, square wave, 
tRISE = tFALL ~ 10ns 

Figure 1 Switching Time Test Circuit 
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CHARACTERISTICS CURVES 

Rise Time vs Supply Voltage 
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20 

LOGIC-INPUT CMOS 
QUAD DRIVERS 

Fall Time vs Supply Voltage 

22ooP~ 
1"-

r-1500i\:' " 1ooolpF' ....... ~ 

1--470~ ----1--100 pF 

5 7 9 11 13 15 17 19 
VSUPPLY(V) 

Fall Time vs Capacitive Load 

, 5V 

/ 
V ,..10\1 

15 

§ 
....., ,.". ~ ...... 

~oo 1000 
CLOAO(PF) 

10,000 

Propagation Delay Time vs Supply Voltage 

80 
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R t01 

"""-........... - t02 -
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LOGIC-INPUT CMOS 
QUAD DRIVERS 

CHARACTERISTICS CURVES (Cant.) 
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TC4467/8/9 

Propagation Delay Times vs Temperature 
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LOGIC-INPUT CMOS 
QUAD DRIVERS 

SUPPL V CURRENT CHARACTERISTICS (Load on Single Output Only) 

Supply Current vs Capacitive Load 
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LOGIC-INPUT CMOS 
QUAD DRIVERS 

TYPICAL APPLICATIONS 

Stepper Motor Drive 
+12V 

14 

TC4469 

Ao-_Hf-"'II-a 

Bo-_HHI--I 

Cl 
1 !IF 

01 
lN4744 

15V 
Rl 
3.3 
kO 
5W 

D2 

B+ 

Rl1 
C+ 

4.7kO 

A-

B-

C-

03 

Quad Driver for H-Bridge Motor Control 

+5VTO+15V 

DIRECTION 

IUl..JL 

48-Volt, 3-Phase Brushless Output Stage 
48V 

R3 
3.3 
kO 

1 lA 
2 lB 
3 2A 
4 2B 
5 3A 

6 3B 
8 4A 
9 4B 

04 

(FLOAT AT 33V) 

r-----:l:-t 1 A 
2 lB 

r--+-...,3,..2A 
4 2B 
5 3A 

6 3B 
8 4A 
9 4B 

Ul 

3Y 11 

'? .... 
4Y 10 Y 

TC4469 
GND 

7 

15V 

U2 

3Y 11 

"'..,"iii' 4Y 10 

TC4469 

MOTOR 

PHASE A 

MOTOR 

PHASEB 
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-;'"' Semiconductor, Inc. TC4626 

TC4627 

POWER CMOS DRIVERS WITH VOLTAGE TRIPLER 

FEATURES 

• Power driver with on Board Voltage Booster 
• Low IDD < 4 mA 
• Small Package - 8 Pin PDIP 
• Under-Voltage Circuitry 
• Fast Rise-Fall Time < 40 ns @ 1000pF 
• Below-Rail Input Protection 

APPLICATIONS 

• Raises 5V to drive higher-Vgs(ON) MOSFETs 
• Eliminates one system power supply 

PIN CONFIGURATIONS 

DIP 

FUNCTIONAL BLOCK DIAGRAM 

EXT !I - - -Cl+ 

Cl ""[ ___ Cl-

----C2 
EXT "!:.L.. 

C2 f 

Voo 

3 

V=2,VOO 

8 

NOTE: Pin numbers correspond to a-pin package 

V TELCOM SEMICONDUCTOR, INC. 

VOLTAGE 
BOOSTER 

GENERAL DESCRIPTION 

The TC4626/4627 are single CMOS high speed drivers 
with an on-board voltage boost circuit. These parts work with 
an input supply voltage from 4 to 6 volts. The internal voltage 
booster will produce a VBOOST potential up to 12 volts above 
VIN. This VBOOST is not regulated, so its voltage is dependent 
on the input VDD voltage and output drive loading require­
ments. An internal undervoltage lockout circuit keeps the 
output in a low state when VBOOST drops below 7.8 volts. E:'I 
Output is enabled when VBOOST is above 11.3 volts. 1:1 
ORDERING INFORMATION 

Part No. Package 

TC4626MJA 8-Pin CerDIP 

TC4626EPA 8-Pin PDIP 

TC4626EOE 16-Pin SOIC (Wide) 

TC4626CPA 8-Pin PDIP 

TC4626COE 16-Pin SOIC (Wide) 

TC4627MJA 8-Pin CerDIP 

TC4627EPA 8-Pin PDIP 

TC4627EOE 16-Pin SOIC (Wide) 

TC4627CPA a-Pin PDIP 

TC4627COE 16-Pin SOIC (Wide) 

VBOOST (UNREGULATED 3 , Voo) 6 
~----.------------.--------~--~-, 

---r---' 
INVERTING 

4626 

EXT +1 

C3 ~ 
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TC4626 
TC4627 

ABSOLUTE MAXIMUM RATINGS 
Power Dissipation 

POWER CMOS DRIVERS WITH VOLTAGE TRIPLER 

Input Voltage, Any Terminal ...... V s + 0.3V to GND - 0.3V 
PDIP ................................................................ 500mW Operating Temperature: M Version ....... - 55°C to + 125°C 
CerDIP ............................................................. SOOmW EVersion ......... - 40°C to +S5°C 

Derating Factor C Version ............. O°C to +70°C 
PDIP ........................................ 5.6 mW/oC Above 36°C Maximum Chip Temperature ................................ +150°C 
CerDIP ........................................................ 6.0 mW/oC Storage Temperature ............................ - 65°C to +150°C 

Supply Voltage .......................................................... 6.2V Lead Temperature (10 sec) .................................. +300°C 

ELECTRICAL CHARACTERISTICS (T A = 25°C VDD = 5V Cl = C2 = C3 1 O~F unless otherwise specified.) 

Symbol Parameter Test Conditions I Min I Typ I Max Unit 

Driver Input 

VIH Logic 1, Input Voltage 2.4 - - V 

VIL Logic 0, Input Voltage - - 0.8 V 

hN Input Current OV ::; VIN ::; VORIVE -1 - 1 j.IA 

Driver Output 

VOH High Output Voltage VBOOST - 0.025 - - V 

VOL Low Output Voltage - - 0.025 V 

Ro Output Resistance, High lOUT = 10 rnA, Voo = 5V - 10 15 n 
Ro Output Resistance, Low lOUT = 10 rnA, Voo = 5V - 8 10 n 
IpK Peak Output Current - 1.5 - A 

SWitching Time 

tR Rise Time Test Figure 1,2 - 33 40 ns 

tF Fall Time Test Figure 1,2 - 27 35 ns 

t01 Delay Time Test Figure 1,2 - 35 45 ns 

t02 Delay Time Test Figure 1,2 - 45 55 ns 

FMAx Maximum Switching Frequency Test Figure 1 1.0 - - MHz 

Voo = 5V, VBOOST> 8.5V 

Voltage Booster 

R3 Voltage Tripier Output IL = 10 rnA, Voo = 5V - 300 400 n 
Source Resistance 

R2 Voltage Doubler Output - 120 200 n 
Source Resistance 

Fosc Oscillator Frequency 12 - 28 kHz 

Vosc Oscillator Amplitude RLOAO= 10kn 4.5 - 10 V 
Measured at C1-

UV Undervoltage Threshold 7.0 7.8 8.5 V 
@ VBOOST 

VSTART Start Up Voltage 10.5 11.3 12 V 
@ VBOOST 

VBOOST @Voo=5V No Load 14.6 - - V 

Power Supply 

100 Power Supply Current VIN = LOW or HIGH rnA 

Voo Supply Voltage 4.0 V 

3-324 V TELCOM SEMICONDUCTOR, INC. 



POWER CMOS DRIVERS WITH VOLTAGE TRIPLER 

TC4626 
TC4627 

ELECTRICAL CHARACTERISTICS (T A = Over Operating Temperature Range VDD = 5V C1 = C2 = C3 10llF unless 

otherwise specified.) 

Symbol Parameter Test Conditions Min Unit 

Driver Input 

VIH Logic 1, Input Voltage 2.4 - - V 

VIL Logio 0, Input Voltage - - 0.8 V 

liN Input Current OV S VIN S VBOOST -10 - 10 /-lA 

Driver Output 

VOH High Output Voltage VDRIVE - 0.025 - - V 

VOL Low Output Voltage - - 0.025 V 

Ro Output Resistance, High lOUT = 10 mA, VDD = 5V 
C & EVersion (T A = 70°C or 85'C) - 15 20 Q 

M Version (T A = 125°C) - 15 25 Q 

Ro Output Resistance, Low lOUT = 10 mA, VDD = 5V 
C & EVersion (T A = 70°C or 85°C) - 10 13 Q 

M Version (T A = 125°C) - 10 15 Q 

IpK Peak Output Current - 1.5 - A 

Switching Time 

tR Rise Time Test Figure 1,2 - - 55 ns 

tF Fall Time Test Figure 1,2 - - 50 ns 

tD1 Delay Time Test Figure 1,2 - - 60 ns 

tD2 Delay Time Test Figure 1,2 - - 70 ns 

FMAX Maximum Switching Frequency Test Figure 1 750 - - kHz 

VDO = 5V, Vsoost > 8.5V 

Voltage Booster 

R3 Voltage Boost Output IL = 10 mA, Voo = 5V - 400 500 Q 
Source Resistance 

R2 Voltage Doubler Output - 170 300 Q 
Source Resistance 

Fosc Oscillator Frequency 5 - 50 kHz 

Vosc Oscillator Amplitude RLOAO= 10kQ 4.5 - 10 V 
Measured at C1-

UV Undervoltage Threshold 7.0 7.8 8.5 V 

@ VSOOST 

VSTART Start Up Voltage 10.5 11.3 12 V 

@ VSOOST 

VBOOST @Voo=5V No Load 14.6 - - V 

Power Supply 

IDD Power Supply Current VIN = LOW or HIGH mA 

VDO Supply Voltage 4.0 V 
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POWER CMOS DRIVERS WITH VOLTAGE TRIPLER 

TC4626 
TC4627 

SWITCHING TIME TEST CIRCUITS 

VBOOST 

0.1 "F 
~ Ceramic 

INPUT 
7 

~)---f-=-'>-O OUTPUT 

C1 2 C1+ 

10"F 
1 C1-

V 
3 C2 TC4626 8 

C2 VOO=5V 

10"F~ 

+5V 

INPUT' 

OV 

VBOOST------~~_ 

OUTPUT 

OV 

, 100kHz SQUARE WAVE, If = If < 10n5 

Figure 1. Inverting Driver Switching Time 
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VBOOST 

INPUT 
7 >---+"-.--0 OUTPUT 

C1 
2 

C1+ 
10 "F 

1 C1-

V 
3 C2 TC4627 8 

C2 Voo =5V 

101lF~ 

+5V - - - - -,-----""""\1 

INPUT* 

OV 10% 

VBOOST- --

OUTPUT 

OV ----oIf 
'100kHz SQUARE WAVE, If = If < 10n5 

Figure 2. Non-Inverting Driver Swilching Time 
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POWER CMOS DRIVERS WITH VOLTAGE TRIPLER 

BOOSTER FUNCTION 

The voltage booster is an unregulated voltage tripler 
circuit. The tripler consists of three sets of internal switches 
and three external capacitors. S1 a and S1 b charge capaci­
tor C1 to Voo potential. S2a and S2b add C1 potential to Voo 
input to charge C2 to 2 x Voo. S3a and S3b add C1 potential 
to C2 to charge C3 to 3 x Voo. The position of the switches 
is controlled by the internal 4 phase clock. 
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POWER CMOS DRIVERS WITH VOLTAGE TRIPLER 

TC4626 
TC4627 

TYPICAL CHARACTERISTICS CURVES 
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POWER CMOS DRIVERS WITH VOLTAGE TRIPLER 

TYPICAL CHARACTERISTICS CURVES 
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V"V"Telrom .. - - --- - ~ - - -T Semiconductor, Inc. TC4803 
TC4804 

1.4A HIGH-SPEED OPTO-ISOLATED POWER MOSFET DRIVER 

FEATURES 

• Input to Output Isolation to 2.5kV RMS 
• Operating Range .................................... 10V to 18V 
• High Peak Output Current ......................... 1.4A Typ 
• Short Delay Time •...•.•..•.•...•..•.•.•.•......... <250 ns Typ 
• Fast Switching on Outputs ....•.•. T R, T F < 80ns Typ 

....................................................... with CL = 1000pF 
• Low Power BiCMOS Design 
• Undervoltage Lock-out with Hysteresis 
• Available in 8-pin DIP with SMT-formed leads 

APPLICATIONS 

• Isolated Digital Line Driver 
• Isolated Line Receiver 
• "High-Side" Driver 
• SMPS Control 
• High-side Motor Control 
• Solid State Relays 
• Off-Line Regulation/Control 

UL File No: E151672 on TC480314 

GENERAL DESCRIPTION 

The TC4803 AND TC4804 are BiCMOS optocoupled 
driver ICs for switching loads when electrical isolation is 
desired. Input drive current is converted to low impedance 
voltage drive with the ability to source 1.4A peak current 
into a capacitive load of 1,000 pF with fast output rise and 

FUNCTIONAL BLOCK DIAGRAM 

+A:J2 INPUT .....-
CURRENT 3 .....-

-K 

TC4803 
INVERTING 

OUTPUT 

fall times. UV lockout circuitry forces the output to an "OFF" 
state when the supply voltage drops below 7.8V. 0.4V of 
hysteresis prevents output toggling around the drop-out 
voltage. The output "OFF" state is LOW on both the TC4803 
and the TC4804. 

Because shoot-through currents are reduced in the out­
put stage, these drivers consume significantly less power at 
higher frequencies, and can be helpful in meeting low-power 

budgets. 3 
These devices are built using TelCom Semiconductor's 

new Tough CMOS process.and are ~apable.of giving reliable 
service in the most demanding electncal environments. They 
will not latch under normal conditions within their power 
and voltage ratings. 

All terminals are fully protected against up to 4 kV of 
electrostatic discharge. 

ORDERING INFORMATION 
Operating 

Part No. Package Temp Range 

TC4803CPA 8-Pin PDIP O°Cto +70°C 
TC4803EPA 8-Pin PDIP -40°C to +85°C 
TC4803EFA* 8-Pin PDIP* -40°C to +85°C 
TC4803CFA* 8-Pin PDIP* O°Cto +70°C 
TC4804CPA B-Pin PDIP O°Cto +70°C 
TC4804EPA 8-Pin PDIP -40°C to +85°C 
TC4804EFA* 8-Pin PDIP* -40°C to +85°C 
TC4804CFA* 8-Pin PDIP* O°Cto +70°C 
• Plastic DIP with preformed surface mount leads 

VDD 

~--o OUTPUT 
8 

L-----------------------------------------------------~~----~6 GND 
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TC4803 
TC4804 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ......................................................... +20V 
Diode Current Input ................................................. 20mA 
Maximum Chip Temperature ..................................... 85°C 
Storage Temperature Range ................. -55°C to + 125°C 
Lead Temperature (Soldering, 10 sec) ................. +300°C 

1.4A HIGH-SPEED OPTO-ISOLATED 
POWER MOSFET DRIVER 

Package Thermal Resistance 
PDIP ReJ-A ................................................ 200°CIW 
Operating Temperature Range 
Thermal Derating ...................... 5mW/oC above 25°C 
Power Dissipation .......................................... 300mW 

Static-sensitive device. Unused devices must be stored in conductive material. Protect devices from static discharge and static fields. Stresses above 
those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only and functional operation of 
the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to Absolute 
Maximum Rating Conditions for extended periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS: 
Typical specifications measured at T A = +25°C with VDD = 18V, unless otherwise specified. Minimum and maximum 
specifications guaranteed over full temperature and power supply range. 

Symbol Parameter Test Conditions Min Typ Max Unit 

Input LED 
IF(TH,-ON LED Forward Threshold "ON"-Current (DC) 5 - - mA 

IF(TH,-OFF LED Forward Threshold "OFF"-Current (DC) - - 0.5 mA 

VF LED Forward Voltage @ 7 mA Current 1.3 1.5 1.7 V 

VR LED Reverse Voltage @ 50nA 6.0 - - V 

Isolation Voltage 2.5 - - kVRMS 

Output 
VOH High Output Voltage, Voo =18V, lOUT = 50mA 16.3 16.9 - V 

VOL Low Output Voltage, VDD =18V, lOUT = 50mA - 0.70 1.0 V 

IpK Peak Output Current (Note 1) Source - 1.4 - A 

Sink 0.5 A 

IDC Continuous Output Current VDD = 18V (Source, sink) 100 - - mA 

DV/DT Input to Output Common Mode Transient Immunity @ 150V 0.25 - - V/ns 

SWltchmg Time 
tR Rise Time Figure 1 - 35 60 ns 

tF Fall Time Figure 1 - 40 80 ns 

tD1 Delay Time Figure 1 (4803) - 160 200 ns 

tD2 Delay Time Figure 1 (4803) - 200 500 ns 

tD1 Delay Time Figure 1 (4804) - 160 200 ns 

tD2 Delay Time Figure 1 (4804) - 240 500 ns 

FMAX Maximum Operating Frequency 1 1.2 - MHz 

Power Supply 
IDD Power Supply Current Output HIGH - 4.0 8.0 mA 

IDD Power Supply Current Output LOW - 3.0 5.0 mA 

Vs Start up threshold - 8.7 10.0 V 

Vuv Drop-out threshold 7.5 8.4 - V 

NOTE: 1. 1!J.S, 1% duty cycle pulse Input, output shorted to VDDor GND. 
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1.4A HIGH-SPEED OPTO-ISOLATED 
POWER MOSFET DRIVER 

PIN CONFIGURATION 

INVERTING 

NON INVERTING 

+5V 

INPUT 

OV 

soon 

INPUT 

INPUT: 100kHz square wave 
IRISE = IFAll 5 IOns 
IF=7mA DC 

18V---~~_ 

OUTPUT 

OV 

INVERTING DRIVER 
TC4803 

PPiEILlM[ 

DIP 

""iii¥""€f''W 

TC4803 

~w 

TC4804 

OUTPUT 

NC 

GND 

VDD 

OUTPUT 

NC 

GND 

VDD 
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6 
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CL 
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OV 
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Figure 1 Switching Time Test Circuit 
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1.4A HIGH-SPEED OPTO-ISOLATED 
POWER MOSFET DRIVER 

TYPICAL CHARACTERISTIC CURVES 
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T Semiconductor, Inc. TC620 

TC621 

SOLID STATE TEMPERATURE SENSOR 
FEATURES 

• :±:3°C Absolute Temperature Accuracy 
• 2 kV ESD Protection on All Pins 
• Replaces Mechanical Thermostats and Switches 
• On-Chip Temperature Sense (TC620) 
• External Temperature Sense (TC621) 
• a-Pin DIP or SOIC for Direct PCB Mounting 
• 2 User-Programmable Temperature Set Points 
• 2 Independent Temperature Limit Outputs 
• Heat/Cool Regulate Output 

APPLICATIONS 

• Vibration-Immune Temperature Sensing 
• System Over- or Under-Temperature Shutdown 
• Advanced Thermal Warning 
• Fan Speed Control Circuits 
• Accurate Appliance Temperature Sensing 

ORDERING INFORMATION 

Ambient 
Part No. Package Temperature 

TC620XCOA 8-Pin SOIC O°C to +70°C 
TC620XEOA 8-Pin SOIC - 40°C to +85°C 
TC620XVOA 8-Pin SOIC - 40°C to + 125°C 
TC620XCPA 8-Pin Plastic DIP O°C to +70°C 
TC620XEPA 8-Pin Plastic DIP - 40°C to +85°C 

FUNCTIONAL BLOCK DIAGRAM 

NC 

LOW SET ",,2 1--+4~ 

3 
HIGH SET -+---.--1 

• GND 

RLOW« RHIGH 

NOTE: LATCH Q is "e" (STANDARD) 
LATCHQ is "H" (OPTION) 

V TELCOM SEMICONDUCTOR, INC. 

GENERAL DESCRIPTION 

The TC620 and TC621 are programmable solid-state 
temperature switches designed to replace mechanical 
switches in temperature sensing and control applications. 
Ambienttemperatu re is sensed and compared to programed 
minimums and maximums. 

Both devices provide a LOW LIMIT and HIGH LIMIT 
logical output as well as a CONTROL output. On the TC620, 
the LOW LIMIT is LOW when the measured temperature is 
below the low temperature set-point and the HIGH LIMIT is 
LOW when the measured temperature is below the high 
temperature set-point. The TC621 provides the same output 
functions except that the logical states are inverted. These 
outputs allow for easy 'over' and 'under' temperature detec­
tion. 

Part No. 

TC621XCOA 
TC621XEOA 
TC621XCPA 
TC621XEPA 

Package 

8-Pin SOIC 
8-Pin SOIC 
8-Pin Plastic DIP 
8-Pin Plastic DIP 

Ambient 
Temperature 

O°C to+ 70°C 
- 40°C to +85°C 

O°C to +70°C 
- 40°C to +85°C 

X in the part code will be C or H (see Functional Block Diagram, below, 
and page 2). 

1.2V 
REF 

r----------;-.. VDD 

HIGH SET =12 1-+-1 ...... 

3 

6 __ 

r-t-t--t- LOW LIMIT 

LOW SET -+---.--1 

• GND 

RLOW>RHIGH 

NOTE: LATCH Q Is "e" (STANDARD) 
LATCH Q is "H" (OPTION) 
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TC620 
TC621 

ABSOLUTE MAXIMUM RATINGS* 

Power Dissipation 
Plastic ................................................................... 1W 
CerDIP .......................................................... SOO mW 

Derating Factors 
Plastic .......................................................... S mW;oC 
CerDIP ...................................................... 6.4 mW;oC 

Supply Voltage ........................................................... 20V 
Input Voltage Any Input ............. (Gnd -0.3) to (VDD +0.3) 
Operating Temperature 

M Version ............................................ - 55 to + 125°C 
V Version ............................................ - 40 to + 125°C 
EVersion .............................................. - 40 to +S5°C 
C Version ................................................... 0 to +70°C 

ELECTRICAL CHARACTERISTICS (TA = 25°C) 

Parameter Conditions 

Supply Voltage Range 

Supply Current 5V ~ Voo ~ 18V 

SOLID STATE 
TEMPERATURE SENSOR 

Maximum Chip Temperature ................................ +150°C 
Storage Temperature ................................ - 65 to +150°C 
Lead Temperature (10 sec) .................................. +300°C 

'Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under "Absolute Maximum Ratings" may cause perma­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 

Min Typ Max Unit 

4.5 18 V 

170 200 !lA 
Output Resistance Output High or Low, 5V ~ Voo ~ 18V 400 1000 Q 

Output Current 620 
621 

Output Current 620 
621 

Absolute Accuracy 

250 .. 
.E 200 
o 
~ 
w 
~ 150 

~ 
!3 100 
a: 

50 -' 
-' ~ 

Temp Sensed Source/Sink 
Temp Sensed Source/Sink 

Cool/Heat Source/Sink 
Cool/Heat Source/Sink 

T = Programmed Temperature 

v "" 
./ 

"....... 
"..." -

-55 -35 -15 5 25 45 65 85 105 125 
TEMPERATURE ("C) 

TC620 Sense Resistors vs. Trip Temperature 
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1 mA 
10 mA 

1 mA 
10 mA 

T -3 T T +3 °C 
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SOLID STATE 
TEMPERATURE SENSOR 

Control and Limit Outputs 

The CONTROL output provides a programmable hys­
teresis in that it goes HIGH when the measured temperature 
goes above the HIGH LIMIT set-point and returns to LOW 
when the measured temperature goes below the LOW 
LIMIT set-point. The CONTROL output of either device is 
easily applied to a temperature control system. 

TelCom's proprietary technology provides excellent ab­
solute temperature accuracy (±3°C). The low current re­
quirement of these devices make them especially appealing 
in battery powered applications. The TC620 and TC621 
have no moving parts so they are rugged and work well in 
equipment that needs to take a lot of abuse. Automotive, 
marine and industrial users will benefit from the ruggedness 
of these devices. 

The LOW LIMIT and HIGH LIMIT temperatures are set 
by connecting the appropriate resistors to the LOW SET and 
HIGH SET inputs. The value of these SET resistors are a 
function of the temperature sensing element. 

Internal Temperature Sensor (TC620) 

The TC620 incorporates an on-board positive-tempera­
ture-coefficient (PTC) thermal sensor which reacts to the 
internal temperature of the die. The LOW SET resistor 
(pin 2) should always be lower than the HIGH SET resistor 
(pin 3) to insure proper operation. 

External Temperature Sensor (TC621) 

The TC621 performs the same function as the TC620 
but employs a user-supplied temperature sensing device. 
The most common type of temperature sensor is a negative­
temperature-coefficient (NTC) thermistor. An NTC sensor 
requires thatthe input and output functions be reversed from 
that of the TC620. This means that the HIGH SET resistor 
(pin 2) should always be lower than the LOW SET resistor 
(pin 3) to insure proper operation. See the applications 
section of this data sheet for recommendations on selecting 
the thermistor. 

DESIGN PARAMETERS 

The designer must be sure that the LOW SET program­
ming resistor is smaller than the HIGH SET programming 
resistor for the TC620, or that the LOW SET resistor is larger 
than the HIGH SET resistor when using the TC621 with an 
NTC external thermistor. No damage will be done to the part 
if this is not correct, but the CONTROL output logic will be 
affected. 

The LOW LIMIT and HIGH LIMIT outputs will go to a 
HIGH state (LOW state for TC621) whenever the tempera­
ture of the device (or external thermistor) exceeds the 
temperature programmed for the respective inputs. 

V TELCOM SEMICONDUCTOR, INC. 

TC620 
TC621 

The CONTROL output latch will go to a HIGH whenever 
the sensed temperature exceeds the HIGH SET tempera­
ture and will go to a LOW if the sensed temperature drops 
below the LOW SET temperature. A bonding option may be 
selected to invert the CONTROL output logic for heating 
applications. The part number for this option has an 'H' 
instead of a 'C' placed after the '620' or '621' digits. 

If power is applied to the device while the sensed 
temperature is between the LOW SET temperature and the 
HIGH SETtemperature, the LOW LIMIT output will go HIGH 
(LOW for the TC621) and the CONTROL output will go 
HIGH. 

The resistance value for the TC620 can be determined 
by inserting the desired trip temperature (T) into the follow­
ing formula: 

RTRIP = 0.5997 x T 2.1312 

Where Rtrip = Programming resistor value in Ohms 
T = Desired trip temperature in degrees Kelvin 

For example, to program the device to trip at 50°C, 
the programming resistor would be: 

Rtrip = 0.5997 x ((50 + 273.15)2.1312) = 133,652 Q III 
The TC621 can source or sink 10 mA per output. The 

outputs of the TC620 can source or sink 1 mA. If higher 
currents are utilized in the TC620, the device will generate 
internal heat, possibly causing erroneous temperature sens-
ing. . 

HIGHSETPOINT -----=fC.~-~----

~RATURE~ 
~~ LOW SET POINT 

LOW LIMIT OIlTPUT ---1 
HIGHLIMITOUTPUT ____ -'IlL.. ___ _ 

CONTROL OUTPUT (COOL OPTION) ----....I L 
CONTROL OUTPIIT (HEAT OPTION) ----..., .----

'--___ ....II 

TC620/621 Input vs. Output Logic 
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TC620 
TC621 

TYPICAL APPLICATIONS 

Dual Speed Temperature Control 

The Dual Speed Temperature Control adds features to 
the basic controller by using the TC4469 quad driver. Two of 
the drivers are configured in a simple oscillator. When the 
temperature is below the LOW TEMP set point, the output of 
the driver is OFF. When the temperature exceeds the LOW 
TEM P set point, the TC4469 gates the oscillator signal to the 
outputs ofthe driver. This square wave signal modulates the 
remaining outputs and drives the motor at a low speed. Ifthis 

LOW TEMP 
30"C 

TEMPERATURE SCALE 

O"C - 30"C (FAN OFF) 

30"C - 50"C (FAN LOW) 

50"C - UP (FAN HIGH) 

Temperature Controlled Fan 

+12V 

111F 

In the Temperature Controlled Fan schematic, a high 
and a low temperature is selected by two 'set' resistors. The 
TC620 then monitors the ambient temperature and will turn 
on the FET switch when the temperature exceeds the HIGH 
TEMP set point. The fan remains on until the temperature 
decreases to the LOW TEMP set point. This provides the 
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1 
LOWTEMP 2 

+12V 

V 
TC620 

SOLID STATE 
TEMPERATURE SENSOR 

speed cannot keep the temperature below the HIGH TEMP 
set point, then the driver turns on continuously which in­
creases the fan speed to high. The TC620 will monitor the 
temperature and only allow the fan to operate when needed, 
and at the required speed to maintain the desired tempera­
ture. A higher power option can be designed by adding a 
resistor and a power MOSFET. 

---------------1 
VMOTOR 

HIGHER POWER OPTION 

FAN MOTOR 

hysteresis. In this application, the fan will not turn on unless 
needed. This makes for a high-power fan control with only 
four parts. 

The TC621 uses an external thermistor to monitor the 
ambient temperature. This adds one part, but allows more 
flexibility in location of the sensor. 

+12V 
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TEMPERATURE SENSOR 

USING THE TC621 

The TC621 uses an external thermistor to monitor the 
controlling temperature. A thermistor with a resistance value 
of approximately 100kD at 2SoC is recommended. 

Typical thermistors exhibit a negative temperature coef­
ficient (NTC) which must be considered when selecting the 
set-point resistors. A temperature set-point is selected by 
picking a resistor whose value is equal to the resistance of 
the thermistor at the desired temperature. 

A 30kD resistor between HIGH TEMP (pin 2) and VDO 

(pin 8) will set the high temperature trip pOint at +SO°C and 
a 49kD resistor on LOW TEMP (pin 3) will set the low 
temperature trip point to +40°C. 

TYPICAL APPLICATIONS 

Solid State Thermostat 

The Solid State Thermostat diagram shows how the 
TC620 can be used to control home, industrial and commer­
cial heating and cooling applications in a low cost, simple 
approach. The TC620 monitors the temperature and when 
heating is required, turns on the FET switch. This applies 
power to the gas valve and turns off the "standby" indicator. 

1 N4002 1N4002 

STANDBY 

2.2k 

1 N4002 1 N4002 

TYPICAL NTC THERMISTOR 

350 
\ 

W 300 
\ 

5 
~ 250 \ 
g 

J 200 
\ 

~ 150 
.~ 

~ 100 "-
1"'-

....... 
50 -

10 20 30 40 

Temperature C"C) 

b 

50 

TC620 
TC621 

r-r--
60 70 

4369 ILL F07 

Typical Thermistor Resistance vs Temperature 

The NiCad battery provides power to the circuit when the 
FET is energized. OS and R2 provide current limited power 
to the circuit when the FET is off. This also keeps the Nicad 4 
battery recharged. R3 and R4 set the desired hysteresis to 
prevent rapid cycling of the heating or COOling equipment. 

+ 
8V 22 joIF -=- :rCAD 

4369 ILL FOB 

Solid State Thermostat 

HIGH 
TEMP 
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FAST NiCAD/Ni-HYDRIDE BATTERY CHARGER 

FEATURES 

• Fast Charge Cycle 
• Automatic Overcharge Protection 
• Fail Safe Fast Charge Shut-Off 
• Programmable MinIMax Ambient Limits 
• Selectable Charge Rate 
• Automatic Trickle Charge 
• Timed Fast-Charge Mode with Switchable Trickle 

Mode (TC675) 
• Auto Trickle Charge Mode with Switchable Timed 

Fast-Charge (TC676) 
• Safety Features 
• Temperature Controlled Shut-Off 
• Time Controlled Shut-Off 
• Dual Mode Automatic Shut-Off 
• Automatic Battery Insertion Detector 

APPLICATIONS 

• Battery Powered Applications 
-Power Tools 
-LaptoplNotebook Computers 
-Medical 
-Emergency Lighting Systems 
-Communications 
-Cellular PhonesIMobile Radio 
-Portable Instruments 

FUNCTIONAL BLOCK DIAGRAM 

GENERAL DESCRIPTION 

The TC675 and TC676 are designed for use with both 
NiCad and Ni-Hydride batteries. These two devices meet 
the needs of the system designer whose battery charge 
applications require fast, reliable, and safe design. 

The many automatic, programmable and selectable 
features of these devices provide capabilities found only in 
more expensive implementations. These, combined with 
their capability of use in both AC or DC power sources, 
provide a flexible, cost-effective solution to battery recharge 
maintenance. 

ORDERING INFORMATION 

Operating 
Part No. Package Temp Range 

TC675CPD 14-Pin Plastic DIP O°C to +70°C 
TC675EPD 14-Pin Plastic DIP - 40°C to +85°C 
TC675MJD 14-Pin Ceramic DIP - 55°C to 
+125°C 
TC676CPD 14-Pin Plastic DIP O°C to +70°C 
TC676EPD 14-Pin Plastic DIP - 40°C to +85°C 
TC676MJD 14-Pin Ceramic DIP - 55°C to 
+125°C 

-=t--... ............. -+--+-+-f-- TO INTERNAL CIRCUITRY (VDO> 

~=f~~~:f==~~?~~;E'- SCRDRIVE 
BATIERY DETECT 4 BATTERY 

LOGIC DETECT 

,-----t''- LEDOUT 

~H~AL~F~TR='C=KL~E ___ ~ ~ 
FULL TRICKLE 

HALF CHARGE 

"",,-_-,-,0,-- CLOCK IN 

L..... ____________ -+-'"-'2 TRICKLElREsET~ 

L _________ ~==============f'!!..3 CHARGERATE 

NOTE: PIN NUMBERS REFER TO 14-PIN DIP 

V TELCOM SEMICONDUCTOR, INC. 

* TC675 'TRICKLE', '" '" TRICKLE-CHARGE 
TC676 'RESEr, '0' '" FAST-CHARGE 
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ABSOLUTE MAXIMUM RATINGS 

Power Dissipation 
Plastic ......................................................... 1000 mW 
Ceramic ........................................................ 800 mW 

Derating Factors 
Plastic .......................................................... 8 mW/oC 
Ceramic .................................................... 6.4 mW/oC 

Operating Temperature 
M Version ........................................ - 55°C to + 125°C 
EVersion .......................................... - 40°C to +85°C 
C Version ............................................... O°C to +70°C 

Storage Temperature ........................... - 65°C to + 150°C 
Lead Temperature (10 sec) .................................. +300°C 
Max Zener Current (lIN) .......................................... 50 mA 

FAST NiCAD/Ni-HYDRIDE 
BATTERY CHARGER 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. 
Stresses above those listed under Absolute Maximum Ratings may 
cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions 
above those indicated in the Operational Specifications is not implied. 
Any exposure to Absolute Maximum Rating Conditions may affect 
device reliability. 

OPERATIONAL SPECIFICATIONS: unless otherwise specified TA = +25°C; Is = 6 mA. 

Symbol Parameter Condition Min Typ Max Unit 

Supply 
Is Supply Current ( thru current limit resistor) 1 6 30 mA 

Vz Zener Clamp Voltage Iz = 6 mA 6 6.3 7 V 

Rz Zener Output Resistance Iz = 1 0 mA to 30 mA - 10 20 Q 
._. 

VDD DC Input on VREG VIN Open 4 5 6 V 

IDD Internal Circuit Current VDD (VREG) = 5V - 0.3 1 mA 

Regulator 
Regulated Output IREG = 5 rnA V 

RREG VREG Output Resistance -IREG = 0 rnA to 5 mA Q 

Switch Resistance (rDS ON) 
RSWMAX MAX Switch - - 200 Q 

RSWHIGH HIGH Switch - - 450 Q 

RSWLQW LOW Switch - - 350 Q 

RSWDELTA DELTA Switch - - 300 Q 

RSWLED LED Drive - - 80 Q 

Threshold Voltage Tolerance 
liVMAXMAX 2/3 VREG - ±4 ±10 % 

liVHIGH HIGH 1/2 VREG - ±4 ±10 % 

liVLQW LOW 1/3 VREG - ±4 ±10 % 

liVDELTA DELTA 1/6 VREG - ±4 ±10 % 

TCliV Threshold Voltage Temp Coefficient - ±0.01 ±0.1 %/oC 
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FAST NiCAD/Ni-HYDRIDE 
BATTERY CHARGER 

OPERATIONAL SPECIFICATIONS (Cont): unless otherwise specified TA = +25°C; Is = 6 mAo 

Symbol Parameter Condition Min Typ Max 

Output 
IOHG SCR Gate Drive Source - 5 -
IOLG SCR Gate Drive Sink - 3 -
VOLL LED Low Output Voltage lOLL = 10 mA - - 0.8 

Digital Input 
IILCR CHARGE RATE Pull-up Current - - 10 

IIHTR TRICKLE/RESET Pull-down Current - - 25 

IILBD BATTERY DETECT Pull-up Current - - 20 

TC675 
TC676 

Unit 

mA 

mA 

V 

!IA 
J.lA 

J.lA 

ELECTRICAL CHARACTERISTICS: unless otherwise specified T A = Operating Temperature Range; Is = 6 mAo 

Symbol Parameter Condition Min Typ Max Unit 

Supply 
Is Supply Current (thru current limit resistor) 1.2 6 30 mA 

Vz Zener Clamp Voltage Iz=6 mA 5.5 - 7.5 V 

Rz Zener Output Resistance Iz=10mAt030mA - - 25 n 
Voo DC Input on VREG VIN Open 4 5 6 V 

100 Internal Circuit Current Voo (VR EG) = 5V - 0.5 1.2 mA 

Regulator 
Regulated Output IREG = 0 mA to 5 mA V 

RREG VREG Output Resistance IREG = 5 mA 

Switch Resistance (ros ON) 
RSWMAX MAX Switch - - 260 n 
RSWHIGH HIGH Switch - - 510 n 
RSWLOW LOW Switch - - 410 n 
RSWOELTA DELTA Switch - - 360 n 
RSWLEO LED Drive - - 100 n 
Threshold Voltage Tolerance 
fNMAX MAX 2/3 VREG - - ±10 % 

IiVHIGH HIGH 1/2 VREG - - ±10 % 

IiVLOw LOW 1/3 VREG - - ±10 % 

IiVOELTA DELTA 1/6 VREG - - ±10 % 

TCliV Threshold Voltage Temp Coefficient - - 0.1 %/oC 

Output 
IOHG SCR Gate Drive Source - 5 - mA 

IOLG SCR Gate Drive Sink - 3 - mA 

VOLL LED Low Output Voltage lOLL = 10 mA - - 1 V 

Digital Input 
IILCR CHARGE RATE Pull-up Current - - 15 J.lA 

hHTR TRICKLE/RESET Pull-down Current - - 35 J.lA 

hLBD BATTERY DETECT Pull-up Current - - 25 J.lA 
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TIMER-COUNTER 

Symbol Parameter Condition 

FAST NiCAD/Ni-HYDRIDE 
BATTERY CHARGER 

Min Typ Max Unit 

Charge Time Counter (1.517 Hr @ 120 Hz) - 655360 - Counts 

Delay Time Counter (1.07 Min @ 120 Hz) - 7680 - Counts 

DEVICE OPERATION 
(All pin numbers refer to the 14-pin dip package) 

Temperature Control 

Safety is critical in charging NiCadlNi-Hydride batteries 
because a fast-charge applied under the wrong conditions 
may cause severe damage to the battery and it's surround­
ings. In circuits using the TC675/676, the battery tempera­
ture is monitored by an external thermistor, and the control­
ler will not allow the battery to start a fast-charge cycle while 
the battery temperature is too hot or too cold. A NiCadlNi­
Hydride battery tends to warm up during a fast-charge cycle, 
so a temperature that was too high to allow the charging to 
start may not be too high to allow the charging to continue. 
Therefore, another temperature threshold causes the charger 
to stop the fast-charge cycle as soon as the battery tempera­
ture gets too high. 

A charger may also be required to work in cold ambient 
temperatures. The preprogrammed absolute maximum 
charging temperature may be too high for these conditions 
so a separate 'delta' temperature may be used. This will stop 
the fast-charge cycle if the battery temperature exceeds the 
ambient temperature by a predetermined amount. This 
option requires a second thermistor to monitor the ambient 
temperature. 

PIN CONFIGURATIONS 

SCR DRIVE 3 

BAT DETECT 4 

4-12 

14-Pin DIP 

V 
CPD 
EPD 
EJD 
MJD 

VIN 

CHARGE RATE 

TRICKLEIRESET 

RDELTA 

RLOW 

RBAT 

RMAX 

Time Control 

The TC675 and TC676 both use an on-board timer­
counter which limits the maximum duration of the fast­
charge cycle to 1.5hours(1.8hrs@ 50 HzAC power). There 
is also a time delay of 60 seconds (or 77 sec if using 50 Hz 
AC power) before starting a fast-charge cycle. This delay 
gives the battery temperature sensor time to stabilize. 

The counters are clocked by the full-wave rectified AC 
input. This clock rate is divided by 655,360 to time out the 
1.517 hour (1.82 hrs @ 50 Hz AC power) maximum for the 
fast-charge cycle. A faster or slower clock may be used to 
modify the timing (pin 6). 

Full-Charge or Half-Charge Option 

Both the TC675 and TC676 have a half-charge selec­
tion option. The CHARGE RATE input has an internal pull­
up to select the full-charge mode (7/8 duty cycle). A LOW on 
this pin will select the half-charge mode (7/16 duty cycle). 
This input may be selected or toggled at anytime during a 
fast-charge cycle without affecting the time-out sequence. 
NOTE: "full-charge" is the same as "fast-charge". 

Trickle-Charge 

The trickle-charge mode of the TC675 and the TC676 
runs at ",7% ofthefast-charge mode (1/16dutycycleforfull­
charge and 1132 duty cycle for half-charge), and is the 
default mode whenever the fast-charge cycle is not running. 

16-Pin SOIC 

VIN 

CHARGE RATE 

SCRDRIVE 3 V TRICKLE/RESET 

BAT DETECT 4 COE N/C 

EOE 
NlC 

RDELTA 

RHIGH 7 RLOW 

RBAT 
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FAST NiCAD/Ni-HYDRIDE 
BATTERY CHARGER 

TRICKLE/RESET (PIN 12) 

The only difference between the TC675 and the TC676 
is the operation of the input on pin 12. 

On the TC675 (pin 12 = 'TRICKLE'), a HIGH (VDD) on 
this pin will hold the charger in the trickle-charge mode. The 
internal timer will continue to count down. If the timer hasn't 
timed out, the charger will go back to the full-charge mode 
if this pin is returned to LOW (OV). 

On the TC676 (pin 12 = 'RESET), a LOW transition (VDD 
to OV) on this pin will reset the timer and initiate a fast-charge 
cycle. 

BATTERY SENSE (PIN 4) 

This input is internally pulled up to about 1 volt. It is 
designed to be capacitively coupled to the cathode of the 
SCR (the positive terminal of the battery). Without a battery 
present, the pulses from the full-wave rectified AC signal are 
coupled by a bypass resistor around the SCR into the battery 
input through the capacitor. This produces a zero-crossing 
waveform at the battery pin which is interpreted as a "no 
battery" condition. The presence of a battery will prevent 
these zero-crossings and the TC675fTC676 can begin a 
charge sequence. 

Some battery packs contain a diode in series with the 
cells for safety purposes. This diode may prevent the battery 
from clamping the waveform to prevent zero-crossings. The 
auxiliary detect circuitry should be added to cause the diode, 
if present, to forward bias, which will then clamp the wave­
form to prevent zero-crossings and will indicate the pres­
ence of the battery (see page 7). 

CLOCK IN (PIN 6) 

This input accepts the rectified AC signal and uses its 
pulses to establish timing. The waveform must reach zero 
volts during the pulse OFF time for accurate timing. Noise on 
this line could cause false clock triggering, which can be 
prevented by placing a 0.01 IlF capacitor from pin 6 to 
ground. This input is internally clamped to the VDD (VIN) 
potential (~6V). A current limiting resistor must be used to 
connect the rectified AC signal. 

SCR DRIVE (PIN 3) 

A 1 .5 kHz pulse is the output on this pin which turns on 
the SCR during each cycle of the rectified AC waveform. 
This signal should be capacitively coupled to the gate of the 
SCR. A 0.01 IlF capacitor will effectively turn on the SCR 
and block any DC component. 

CHARGE RATE (PIN 13) 

This input has an internal pull-up which selects the 
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normal-charge mode as default. A LOW on this pin will select 
1/2the current charge rate, i. e. if the charger is in full-charge 
mode, then a LOW on pin 13 will select 112 full-charge: if the 
charger is in trickle-charge mode, then 1/2 trickle-charge is 
selected. 

LED OUTPUT (PIN 2) 

This pin has a pull-down resistor to ground. With power 
applied and no battery installed, and during the 1 minute 
start delay, the transistor is ON. The output will toggle at a 
3 Hz rate during a fast-charge cycle. The output will stay ON 
steady during the trickle-charge mode. 

CONTROL TEMPERATURE 
Each control temperature has a unique voltage thresh­

old which is derived as a ratio of an internal, zener generated 
reference voltage (VREG). 

T MAX (fNMAX = 2/3 VREG) 
the charger will stop the fast-charge mode if the 
battery temperature reaches this value. 

THIGH (OVHIGH = 1/2 VREG) 4 
the charger will not start the fast-charge mode if the 
battery temperature is above this value. 

T LOW (oVLQW = 1/3 VREG) 
the charger will not start the fast-charge mode if the 
battery temperature is below this value. 

T DELTA (OVDELTA = 1/6 VREG) 
the charger will stop the fast-charge mode if the 
battery temperature exceeds the ambient tempera­
ture by this value. 

THERMISTOR TEMPERATURE SENSOR 

A common type of thermistor for this application is a 
negative-temperature-coefficient (NTC) with a relatively high 
resistance ratio. Some examples ofthis type are KC009-ND, 
KC020-ND or RL 1006-53 from Keystone. 

Thermistor Characteristics 

The transfer function (Resistance vs. Temperature) of a 
normal NTC thermistor takes the form: 

In RT = Ao + A1fT + A2fT2 = ... + ANfTN (T in °Kelvin) 

The first three terms ofthis equation are sufficient to give 
a fit of better than ±O.01 °C. The coefficients may be deter­
mined by setting up 3 simultaneous equations based on 3 
known pOints. 

The following calculations are based on a typical NTC 
thermistor (Keystone RL1006-53.4K-140-D1) with resis­
tancevalues of48.15 kn at 40°C (313.15°K), 1 00 kQ at 25°C 
(298.15 K) and 221.8 kQ at 1Q°C (282.15°K). 
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1st point: 
In (48150) 

2nd point: 
In (100000) = Ao + A1/298.15 + A2/298.152 

3rd point: 
In (221800) = Ao + A1/283.15 + A2/283.152 

Solving these three equations for 
Ao, A1 and A2 yields: 

RT = In-1 (-5.825 + 5821ff -194235ff2) 

350 

~300 
w 

~ 250 
~ 
!a 200 
ffi 
~ 150 
o 
!a 100 
:Ii 
II: 
W 50 
j!: 

o 

\ , 
1\ 

, 
I' 

I" .... 
I' 

~~ 

o 10 20 30 40 50 60 70 
TEMPERATURE eel 

SETTING UP THE 
CONTROL TEMPERATURES 

Assume an application which requires that the battery 
charger not start while the battery temperature is below 
20°C (T LOW) or above 30°C (THIGH). Also assume that the 
battery should stop charging if its temperature gets up to 
either 40°C (T MAX) or 20°C (T DELTA) above an ambient 
temperature of 15°C (T AM B) . 

The control temperatures are programmed as a function 
of the resistance value of the battery temperature thermistor 
(RBAT T) when it is at the temperature to be programmed (T) 
and the threshold voltage ratio (oVx). 

The form of the equation to determine the values of 
RLOW, RHIGH and RMAX is as follows: 

Rx = RBATT - RBATT 
fNx 

where RBAT T is the resistance of the 
battery thermistor at temperature T 
connected to pin 9. 

RMAX (pin 8): 
T MAX = 40°C, OVMAX = 213, RBAT40 = 48.1 k, 

RMAX = RBAT40 - RBAT40 = 48.1 k - 48.1 k = 24k 
BVMAX 2/3 

4-14 
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BATTERY CHARGER 

RHIGH (pin 7): 
THIGH = 30°C, BVHIGH = 1/2, RBAT30 = 77.8k, 

RHIGH = RBAT30 - RBAT30 = 77.8k - 77.8k = 77.8k 
BVHIGH 112 

RLOW (pin 10): 
T LOW = 20°C, BVLOW = 1/3, RBAT20 = 129.4k, 

RLOW = RBAT20 - RBAT20 = 129.4k -129.4k = 268.8k 
BVLDN 1/3 

ROELTA(PIN 11) 

A second thermistor can be used to modify the battery 
temperature shutdown point as a function of the ambient 
temperature. A 'delta' temperature may be set up to limit the 
battery temperature to some value above ambient. This 
value is called T DELTA and the ambient temperature that it 
works against is called T AMB. 

This control is very important for applications which are 
required to work over a wide range of ambienttemperatures. 
Once a T DELTA value has been set up to work at some T AMB 
then the T DELTA will change in inverse proportion to TAMB. 
This means that as the ambient temperature goes up, the 
trip point goes up at a decreasing rate, because T DELTA gets 
smaller. 

The form of the equation to determine the values of 
RDELTA is different from the ones for the other temperature 
control resistors because two thermistors are used. If the 
same thermistor type is used for monitoring the ambient 
temperature as is used to monitor the battery temperature, 
then the value of RDELTA, based on the above example, is 
calculated thus: 

T DELTA = 20°C, T AMB = 15°C, 
T BAT = T AMB + T DELTA = 35°C, OVDELTA = 1/6, 

ROELTA = RBAT35 - RBAT35 - RAMB15 = 

50 

~ 45 
i:! 
f540 
II­
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W 
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FAST NiCAD/Ni-HYDRIDE 
BATTERY CHARGER 

TYPICAL APPLICATION 

10k 

27k 

2.2k 

2 
LED OUT 

CLOCK IN 

2.2k 
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VIN 

VREG 

RMAX 

5 

8 24.3k 

TC675 
TC676 
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NiCADor I I 
Ni-HYDRIDE I I 
BATTERY I -=- I 
PACK I_..J 

RESISTOR 
(SEE NOTE) TC675 RLOW TC676 

3 
SCRDRIVE RHIGH 

4 
BATTERY DETECT 

1N4148 RDELTA 

9 CHARGE RATE 
RBAT 

TRICKLE/RESET 

TBAT GND 

100k@25"C 

• IF INTERNAL DIODE IS NOT PRESENT, 
AUXILIARY BATTERY DETECT NOT NEEDED. 

10 274k (MIN) 

7 78.7k 

TAMB 
100k 
@25"C 

11 137k 

12 

IMPORTANT NOTE: THE TC675 AND TC676 WILL MONITOR THE CHARGE TIME AND THE BATTERY TEMPERATURE 
BUT DO NOT CONTROL THE CHARGING CURRENT. THE DESIGNER MUST LIMIT THE CHARGING CURRENT 
BASED ON THE APPROPRIATE RATE FOR THE TYPE AND NUMBER OF CELLS IN THE NiCADIN;-HYDRIDE 
BATTERY TO BE CHARGED. EXCEEDING THE BATTERY MANUFACTURER'S MAXIMUM CHARGING CURRENT CAN 
RESULT IN DEGRADED PERFORMANCE OR EVEN CATASTROPHIC FAILURE. 
CHARGING CURRENT CAN BE LIMITED WITH A RESISTOR, AS SHOWN, OR BY MATCHING THE MAXIMUM TRANS­
FORMER OUTPUT CURRENT TO THE BATTERY CHARGING RATE. 

CHARGING NiCAD BATTERIES 
FROM A DC SOURCE 

The TC675 and TC676 are designed to control the 
charging of NiCad/Ni-Hydride batteries from a self-clocking, 
self-commutating power source (full-wave rectified, unfil­
tered 50/60 Hz AC power). However, some applications 
may require that the NiCad be charged from a DC power 
source, i. e. battery-to-battery. 

be modified by the presence of a battery such that it does not 
provide zero-crossings on pin 6. 

When a DC power source is used, the application must 
provide a clock pulse to CLOCK IN (pin 6) to control the 
timing, and a pulse train to the BATTERY DETECT (pin 4) 
whenever a battery is NOT present. This pulse train should 

V TELCOM SEMICONDUCTOR, INC. 

A SET/RESET latch may be controlled by the SCR 
DRIVE output (pin 3) and the timing clock (pin 6) which can 
then mediate the charge current to the battery. 

DC voltage may be supplied directly to the internal 
circuitry through pin 5. Under these conditions, VREG be­
comes Voo and must be at least 4 volts and no greater than 
6 volts. The internal circuitry will take about 300 ~ (1 rnA 
max) and the VIN input (pin 14) should be left open. 
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T Display Drivers 
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TC232 

DUAL RS-232 TRANSMITTER/RECEIVER AND POWER SUPPLY 

FEATURES GENERAL DESCRIPTION 

• Meets All RS-232 Specifications 
• Operates From Single 5V Power Supply 
• 2 Drivers and 2 Receivers 
• On-Board Voltage Quadrupler 
• Input Levels ...................................................... ±30V 

The TC232 is a dual RS-232 transmitter/receiver that 
complies with EIA ITIA RS-232E guidelines and is ideal for 
all RS-232 communication links. This device operates from 
a 5V power supply and contains two charge pump voltage 
converters that produce ±10V power supplies. 

• Output Swing With +5V Supply ........................ ±9V The TC232 has four level translators. Two are RS-232 
transmitters that convert TTUCMOS input levels to 9V 
RS-232 outputs. The other two translators are RS-232 
receivers that convert RS-232 inputs to 5V TTUCMOS 
output levels. The receivers have a nominal threshold of 
1.3V, a typical hysteresis of O.5V, and can operate with 
inputs up to ±30V. 

• Low Supply Current ......................................... 5 mA 
• Does not require external ±12V supplies 

APPLICATIONS 

• RS-232C Communication Links 
• Modems, peripherals, computers 
• Battery-powered systems 

PIN CONFIGURATIONS 

CPE COE ct 1 
CJE EOE y+ 2 
IJE 
EPE 
IPE 
EJE 
MJE 

TYPICAL APPLICATION 

*NOTE: C3 can be connected between 
V+ and V cc for convenience. 

V TELCOM SEMICONDUCTOR, INC. 

12 R10UT 

ORDERING INFORMATION 

Part No. 

TC232CPE 
TC2321JE 

TC232EPE 

TC232COE 

TC232EOE 

TC232MJE 

+5VINPUT 

co' 
10pF 

----H:!:.---I 
16 

Package 

16-Pin Plastic 
16-Pin CerDIP 

16-Pin Plastic 

16-Pin SO 

16-Pin SO 

16-Pin CerDIP 

Vee 
+5VTO+10V 

VOLTAGE DOUBLER 
y. 1"2,--:.,~OV:----' 

T1 " 

T20UT 7 

Fl11N 13 

."" 
R21N 8 

OkG 

• c .. :f 10.F 

1-OUTPUTS 

1-INPUTS 

Temperature 
Range 

O°C to+70°C 
- 25°C to +85°C 

- 40°C to +85°C 

O°C to +70°C 

- 40°C to +85°C 

- 55°C to +125°C 
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TC232 

ABSOLUTE MAXIMUM RATINGS 

vee ............................................................................. +6V 
v+ ........................................................................... +12V 
V- ........................................................................... +12V 
Input Voltages 

T1IN, T21N ..................................... -0.3 to (Vee +0.3V) 
R1IN, R21N .......................................................... ±30V 

Output Voltages 
T1oUT, T20UT ...................... (V+ +0.3V) to (V- -O.3V) 
R1oUT, R20UT ............................. -0.3 to (Vee +0.3V) 

Short Circuit Duration 
V+ ................................................................... 30 sec 
V- ................................................................... 30 sec 
T1oUT, T20UT ......................................... Continuous 

DUAL RS-232 TRANSMITTER! 
RECEIVER AND POWER SUPPLY 

Storage Temperature Range .................. -65°C to +150°C 
Power Dissipation 

CerDIP .......................................................... 675 mW 
Derate 9.5 mW/oC Above +70°C 

Plastic DIP .................................................... 375 mW 
Derate 7 mW/oC Above +70°C 

Small Outline (SO) ........................................ 375 mW 
Derate 7 mwrc Above +70°C 

Static-sensitive device. Unused devices must be stored in conductive 
material. Protect devices from static discharge and static fields. Stresses 
above those listed under "Absolute Maximum Ratings" may cause perma­
nent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those 
indicated in the operation sections of the specifications is not implied. 
Exposureto absolute maximum rating conditions for extended periods may 
affect device reliability. 

ELECTRICAL CHARACTERISTICS: Vee = 5V ±100/0, TA = operating temperature range, test circuit unless 
otherwise noted. 

Parameter Test Conditions Min Typ Max Unit 

Output Voltage Swing T1oUT, T20UT Loaded With ±5 ±9 ±10 V 
3 kf.I to Ground 

Power Supply Current 5 10 mA 

Input Logic Threshold Low T1IN, T21N 0.8 V 

Input Logic Threshold High T1IN, T21N 2 V 

Logic Pull-Up Current T1IN, T21N = OV 15 200 !IA 
RS-232 Input Voltage Operating Range -30 +30 V 

RS-232 Input Threshold Low Vce=5V 0.8 1.2 V 

RS-232 Input Threshold High Vcc=5V 1.7 2.4 V 

RS-232 Input Hysteresis 0.2 0.5 1 V 

RS-232 Input Resistance TA = +25°C, Vce = 5V 3 5 7 kf.I 

TTUCMOS Output Voltage Low IOUT=3.2mA 0.4 V 

TTUCMOS Output Voltage High IOUT=-1 mA 3.5 V 

Propagation Delay RS-232 to TTL or TTL to RS-232 0.5 J.lS 
Instantaneous Slew Rate CL = 10 pF, RL = 3 kf.I to 7 kf.I, 30 VlJls 

T A = +25°C (Note 1) 

Transition Region Slew Rate RL = 3 kf.I, CL = 2500 pF 3 V/J.lS 
Measured From +3V to - 3V 
or-3Vto+3V 

Output Resistance Vce = V+ = V- = OV, VOUT = ±2V 300 n 
RS-232 Output ±10 mA 
Short-Circuit Current 

NOTE 1. Sample tested. 
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DUAL RS-232 TRANSMITTERI 
RECEIVER AND POWER SUPPLY 

DETAILED DESCRIPTION 

The TC232 contains a +5V to ±10V dual charge pump 
voltage converter, a dual transmitter and a dual receiver. 

+5V to ±10V Dual Charge Pump 
Voltage Converter 

The TC232 power supply consists of two charge pumps. 
One uses external capacitor C1 to double the +5V input to 
+10V, with output impedance of about 200Q. The other 
uses C2 to invert + 1 OV to - 1 OV, with overall output 
impedance of 450Q (including effects of +5V to +1 OV 
doubler impedance). 

The clock in the doubler circuit will start at "'4.2V in the 
typical part, but external loads may make this point rise to as 
high as 4.5V with a load of 2 kil on each of the two output 
voltages. 

Because of this, use of the doubler and inverter to run 
additional external circuits should be limited. The maximum 
current should be no more than 2.5 mA from the +1 OV and 
- 10V. in order to guarantee start-up of the doubler clock. 

The test circuit employs 22 IJ.F capaCitors for C1 to C4, 
butthe value is not critical. These capacitors usually are low­
cost aluminum or tantalum electrolytic capacitors. 

Increasing C1 and C2 to 47 IJ.F lowers the output 
impedance of the +1 OV doubler and the - 10V inverter by 
the change in the ESR of the capacitors. 

Increasing C3 and C4 lowers ripple on the ±10V out­
puts and 16 kHz ripple on the RS-232 outputs. Where size 
is critical, the value of C1 to C4 can be lowered to 1 !IF. The 
use of a low ESR capaCitor will help lower the output ripple 
and keep the output impedance of the ±10V as low as 
possible. 

Dual Transmitter 

TC232 transmitters are CMOS inverters driven by ±1 OV 
internally-generated voltages. The input is TTUCMOS com­
patible, with a logic threshold of about 26% of Vee (1.3V for 
5V Vee). The input of an unused transmitter can be left 
unconnected, since an internal 400 kQ pull-up resistor 
connected between the transmitter input and Vee pulls the 
input HIGH and forces the unused transmitter output to the 
LOW state. 

With Vee at 5V, the outputs will go from (V+ - 0.6V) to 
V- with no load and will swing ±9V when loaded with 3 kil. 
The minimum output voltage swing, with Vee at 4.5V and at 
maximum ambient temperature, is ±5V. This conforms to 
RS-232 specifications for "worst-case" conditions. 

EIAITIA RS-232E specs limit the slew rate at output 
to less than 30V/!ls. 

The powered-down output impedance (Vee = OV) is 
a minimum of 300Q with ±2V applied to outputs. 

V TELCOM SEMICONDUCTOR, INC. 

TC232 

v+, V- Output Voltages vs Load Current 

~ 

:;; 
~ 8 ..... -t=""....~-+----t.f-t""'1....,;::~..----I 
o 
~ 7 1--+--+""-1--+--"'1.,---+---""1_<-+_--1 
..J 

g 
I­
::;) 
D. 
~ 5 f---t-+--+--+-+~~---'~+---I 
o CONDITIONS: 

4 A) TA = +25°C -'--'--~+--~-I 
B) TRANSMITTER OUTPUTS 

3~~O~P~EN~C~IR~C~U~IT~ ____ -w~~ 
o 1 2 3 4 5 6 7 8 9 10 

II LOAD I (mA) 

The outputs are protected and can be short-circuited to 
ground indefinitely. 

Dual Receiver 

TC232 receivers meet RS·232 input specifications. 
Input impedance is between 3 kQ and 7 kQ. Switching 
thresholds are within the ±3V limits, and the receivers 
withstand up to ±30V inputs. RS-232 and TTUCMOS input 
compatible, the receivers have 0.8V VIL and 2.4V VIH with 
0.5V hysteresis to reject noise. 

The TTUCMOS compatible receiver output is LOW 5 
when an RS-232 input is greater than 2.4V. It is HIGH 
when an input is floating or between +0.8V and - 30V. 

TEST CIRCUIT 

V 
TC232 +4.SV TO +s.sv 

INPUT 
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";" Semiconductor, Inc. 
TC7211A 

4-DIGIT CMOS DISPLAY DECODER/DRIVER 

FEATURES 

• 4-Digit Nonmultiplexed, 7-Segment LCD Outputs 
With Backplane Driver 

• RC Oscillator On Chip Generates Backplane Drive 
Signal 

• Eliminates DC Bias Which Degrades LCD Life 
• Backplane Input/Output Pin Permits Synchroniza­

tion of Cascaded Slave Device to a Master Back­
plane Signal 

• Separate Digit Select Inputs to Accept Multiplexed 
BCD/Binary Inputs 

• Binary and BCD Inputs Decoded to Code B 
(0 to 9, -, E, H, L, P, Blank) 

• Pin Compatible and Functionally Equivalent to 
ICM7211A and DF411 

PIN CONFIGURATIONS 

F2 

A3 

83 

C3 

D3 

E3 

G3 

F3 

01 

C1 

81 

A1 

D4 

C4 

-l-___ --Jr- B4 

V TELCOM SEMICONDUCTOR, INC. 

GENERAL DESCRIPTION 

The TC7211A is a direct drive, 4-digit, 7-segment dis­
play decoder and driver. 

The TC7211 A drives conventional LCDs. An RC oscil­
lator, divider chain, backplane driver, and 28-segment out­
puts are provided on a single CMOS chip. The segment 
drivers supply square waves of the same frequency as the 
backplane, but in-phase for an OFF segment and out-of-. 
phase for an ON segment. The net DC voltage applied 
between driver segment and backplane is zero. 

The TC7211A requires only 4 data bit inputs and 4 digit 
select signals to interface with multiplexed BCD or binary 
output devices (such as the ICM7217, ICM7226, ICL7103 
and TC7135). The 4-bit binary input is decoded into the 7-
segment alphanumeric code known as "Code B." 

The "Code B" output format results in a 0 to 9, -, E, H, 
L, P or blank display. True BCD or binary inputs will be 
correctly decoded to the 7 -segment display format. 

The CMOS TC7211 A is available in a 40-pin epoxy 
dual-in-line package. All inputs are protected against static 
discharge. 

ORDERING INFORMATION 

Driver Output Input 
Part No. Type Package Code Contig. 

Multiplexed G 
TC7211AIPL LCD 40-Pin CodeB 4-bit Binary 

Plastic DIP or BCD 
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4-DIGIT CMOS DISPLAY 
DECODER/DRIVER 

TC7211A 

FUNCTIONAL BLOCK DIAGRAM 

V 
TC7211A D4 D3 D2 D1 

SEGMENT SEGMENT SEGMENT SEGMENT 
OUTPUTS OUTPUTS OUTPUTS OUTPUTS 

V+ • 

GND • 
7 WIDE 7 WIDE 

LATCH ENABLE LATCH ENABLE 

DATA{~~~~~~§ill INPUTS == 
DIGIT {======================~ ____ --.J SELECT 

INPUTS 

OSCILLATOR BACK-
PLANE 

(16 kHz DRIVER 
FREE· 

OSCILLATOR OI---'"""1~-----I~1 RUNNING) IEE~N~A~BL!:!E~"""''''' BACKPLANE INPUT Ioii INPUT/OUTPUT 

ENABLE ~ _________ ~t 
• DETECTOR. 
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4-DIGIT CMOS DISPLAY 
DECODER/DRIVER 

TIMING DIAGRAMS 

TEST CIRCUIT 

OSCILLATOR n r-f~ n n n~), n n ~~ n n n ~ 
FREQUENCY J U .. U U U U' . U U U .. U U U U . 

I" 128 CYCLES --I 
BACKPLANE ----""Ii 

INPUT/OUTPUT I L 
I~Y~tE?I~Y~tE~ 

OFF SEGMENTS -----.1 I L 

ON SEGMENTS ----..... 

DIGIT 
SELECT---. 

Dn-1 

DIGIT 
SELECT ---------' 

On 
=D~n-~1-=D~A:-=T="lA~ 

VALID 

LOAD EACH 
SEGMENT TO 
BACKPLANE 
WITH 200 pF 
CAPACITOR 

20 J I- _ .... _-_-_-_-_-_....1 ___ 1 

11..--_ ...... , 

V TELCOM SEMICONDUCTOR, INC. 
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TC7211A 

ABSOLUTE MAXIMUM RATINGS* 

4-DIGIT CMOS DISPLAY 
DECODER/DRIVER 

Supply Voltage ........................................................ +6.5V 
Input Voltage, Any Terminal 

(Note 2) ................................... V+ +0.3V, GND - 0.3V 

those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Power Dissipation (Note 1) ....................... 0.8 W at +70°C 
Operating Temperature Range ............... - 20°C to +85°C 

NOTES: 1. This limit refers to that of the package and will not be realized 
during normal operation. 

Storage Temperature Range ................ - 65°C to + 150°C 
Lead Temperature (Soldering, 10 sec) ................. +300°C 
'Stresses above those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions above 

TABLE I: OPERATING CHARACTERISTICS 

2. Due to the SCR structure inherent in the CMOS process, 
connecting any terminal to voltages greater than V+ or less 
that GNO may cause destructive latch-Up. For this reason it 
is recommended that inputs from external sources not oper­
ating on the same power supply not be applied to the device 
before its supply is established, and, in multiple supply 
systems, the supply to the TC7211 AlTC7212A be turned on 
first. 

Test Conditions: All parameters measured with V+ = 5V, T A = 25°C 

TC7211 A Characteristics (LCD DecoderJDriver) 

Symbol Parameter Test Conditions Min Typ Max Unit 

Vsup Operating Voltage Range 3 5 6 V 

lop Operating Current Display Blank - 10 50 IJA 
losci Oscillator Input Current Pin 36 - ±2 ±10 IJA 
tRFS Segment Rise/Fall Time CL =200 pF - 0.5 - IJA 
tRFB Backplane Rise/Fall Time CL = 5000 pF - 1.5 - ~ 

fosc Oscillator Frequency Pin 36 Floating - 16 - kHz 

fBP Backplane Frequency Pin 36 Floating - 125 - Hz 

AC Characteristics 

tSA Chip Select Active Pulse Width Refer to Timina Diaarams 1 - - us 
tos Data Valid Time Refer to Timing Diagrams - - - ns 

tOH Data Hold Time Refer to Timing Diagrams 200 - - ns 

tlOS Inter-Digit Select Time Refer to Timing Diagrams 2 - - ~ 

5-10 V TELCOM SEMICONDUCTOR, INC. 



4-DIGIT CMOS DISPLAY 
DECODER/DRIVER 

TC7211A 

INPUT DEFINITIONS 
In this table, V+ and GND are considered to be normal operating input logic levels. For lowest power consumption, input 
signals should swing over the full supply. 

Input Pin No. Condition Function 

BO 27 V+ = Logic "1" 
GND = Logic "0" Ones (Least Significant) 

B1 28 V+ = Logic "1" 
GND = Logic "0" Twos 

B2 29 V+ = Logic "1" Data Input Bits 

GND = Logic "0" Fours 

B3 30 V+ = Logic "1" 
GND = Logic "0" Eights (Most Significant) 

OSC 36 Floating or with Oscillator input. Disables BP output devices, allowing segments to be 
external capacitor GND synchronized to an external signal input at the BP terminal (pin 5) 

D1 31 D1 Digit Select (Least Significant) 

D2 32 V+ = Active D2 Digit Select 

D3 33 GND = Inactive D3 Digit Select 

D4 34 D4 Digit Select (Most Significant) 

V+ Power-Supply Voltage 

BP 5 Back Plane 

GND 35 System Ground 

OUTPUT DEFINITIONS 
Output pins are defined by the alphabetical segment assignment and numerical digital assignment. 

Output Pin No. Function Output Pin No. Function 

A1 37 A Segment Drive Digit 1 (LSD) A3 13A Segment DriveDigit 3 
B1 38 B 

1 1 1 

B3 14B 

1 1 
C1 39C C3 15C 
D1 40 D D3 16D 
E1 2E E3 17E 
F1 4F F3 19F 
G1 3G G3 18G 

A2 6A Segment Drive Digit 2 A4 20A Segment Drive Digit 4 (MSD) 
B2 7B 

1 1 

B4 21B 

1 1 1 
C2 8C C4 22C 
D2 9D D4 23D 
E2 10 E E4 24E 
F2 12 F F4 26F 
G2 11 G G4 25 

DIGIT ASSIGNMENT 

D4 D3 D2 D1 

A 

188881 'B' E c 

D 

V TELCOM SEMICONDUCTOR, INC. 5·11 
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TC7211A 

4-DIGIT CMOS DISPLAY 
DECODERIDRIVER 

TYPICAL OPERATING CHARACTERISTICS CURVES 

30 

25 

10 

5 

o 
1 

Operating Supply Current 
vs Supply Voltage 

LCD DEVICES I 
_ TI~= ~2rioC 

. 
DISPLAY BLANK . 
PIN 36 OPEN :-. 

/,-
J .. 

If I~ 
TA=+25°C 1/ l.l 

/ ~~ 
/ ~ 

~ ~ TA=+70°C 

~::i P" 
•• 

2 3 4 5 6 
V+VOLTS 

BASIC OPERATION 

r--

7 

The TC7211A drives 4-digit by 7-segment LCDs. The 
device contains 28 individual segment drivers, a backplane 
driver, an on-chip oscillator, and a divider chain to generate 
the backplane signal. 

The 28 CMOS segment drivers and backplane driver 
contain ratioed N- and P-channel transistors for identical 
"ON" resistance. The equal resistances eliminate the DC 
output driver component resulting from unequal rise and fall 
times. This ensures maximum LCD life. 

The backplane output driver can be disabled by ground­
ing the OSCI LLA TOR input (pin 36). The 28 output segment 
drivers can therefore be synchronized directly to an input 
signal at the backplane (BP) terminal (pin 5). Several slave 
devices may be cascaded to the backplane output of a 
master device. The backplane signal may also be derived 
from an external source. These features permit interfacing 
to single backplane LCDs with characters in multiples of 
four. (See Figure 1.) 

Each slave's backplane input represents only a 200 
pF capacitive load to the master backplane driver 
(comparable to one additional segment). The number of 
slave devices drivable by a master device is therefore set 
by the larger display backplane capacitive load. The master 
backplane output will drive the display backplane of 16 
one-half-inch characters with rise and fall times under 5 
j.lS. This represents a system with three slave devices and 
a fourth master device driving the backplane. 

If more than four devices are slaved together, the 

5·12 
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Backplane Frequency 
vs Supply Voltage 

TA = +25°C 

.. 
.. 

2 

. 
j~ 

~ 
osc=o pF 1/ 

/ (~IN ~6 f~~N) 

V IA" 
i..o-' 'C6S~=~2~F 

i..o-' 
, 

fo~c ~ 2~0 ~F--
345 

V+VOLTS 
6 7 

backplane signal should be derived externally and all 
TC7211 A devices slaved to it. The external drive signal 
mus! drive a high capacitive load with 1 j.lS to 2 I1s rise and 
fall times. The backplane frequency is normally 125 Hz. At 
lower display ambient temperatures, the frequency may 
be reduced to compensate for display response time. 

The on-Chip RC oscillator free-runs at approximately 
16 kHz. A +128 circuit provides the 125 Hz backplane 
frequency. The oscillator frequency may be reduced by 
connecting an external capacitor between the oscillator 
terminal and V+. (See typical operating characteristics 
curves.) 

The free-running oscillator may be overridden (if de­
sired) by an external clock. The backplane driver, however, 
must not be disabled during the external clock's negative or 
LOW portion, as this will result in a DC drive component 
being applied to the LCD, limiting the LCD's life. To 
prevent backplane driver disabling, the oscillator input 
should be driven from the positive supply to no less than 
one-fifth the supply voltage above ground. A backplane 
disable signal will not be sensed if the driving signal remains 
above ground by one-fifth the supply voltage. An alternate 
method for externally driving the oscillator permits the 
oscillator input to swing the full supply voltage range. The 
oscillator input signal duty cycle is skewed so the LOW 
portion duration is less than 1 j.lS. The backplane disable 
sensing circuit will not respond to such a short signal. 
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4-DIGIT CMOS DISPLAY 
DECODER/DRIVER 

TC7211A 

D8 D7 D6 D5 I D4 D3 D2 D1 

8-DIGIT 

888818888 BACKPLANE LCD 

BACKPLANE 
SLAYE 28 

+5Y- Y+ SEGMENTS 

-n GND HIGH ORDER 

OSC B3-BO D4 D3 D2 D1 BP 

BCD /BINARY 4{4 I 

GIT DI 
SELE 
INPU 

CT 
TS 

DATA 

D8 
D7 
D6 
D5 
D4 
D3 
D2 
D1 

I BACKPLAN~ f2 
MASTER 28 

+5Y- Y+ SEGMENTS 
GND HIGH ORDER -:r-- - OSC B3-BO D4 D3 D2 D1 BP 

.(4 1 

-
v 
~ 

11A TC72 

Figure 1. TC7211AM Driving an 8-Digit LCD Display in MasterlSlave Configuration 

Input Configuration and Output Codes 
The TC7211 AM accepts a 4-bit, true binary (positive 

level = logic "1") input at pin 27 (LSB) through pin 30 (MSB). 
The binary input is decoded to the 7 -segment output known 
as Code B. The output display format is 0 to 9, -, E, H, L, 
P and blank display (see Table I). Segment assignments are 
shown in Figure 2. The TC7211 AM will correctly decode 
binary and BCD true codes to a 7-segment output. 

The TC7211 A accepts multiplexed binary or BCD input 
data at pin 27 (LSB) through pin 30 (MSB). Pins 31 (LSD) 
through 34 (MSD) are the digit select lines. When the digit 
select line is taken to logic "1", input data is decoded and 
stored in the enabled output latch of the selected digit. More 
than one digit selected line may be activated simulta­
neously. The same character will be written into all selected 
digits. (See Figure 4 for decoder segment assignments.) 

Table I. Output Code 
83 82 81 80 Code 8 
0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 
0 1 0 0 
0 1 0 1 
0 1 1 0 
0 1 1 1 
1 0 0 0 
1 0 0 1 
1 0 1 0 

V TELCOM SEMICONDUCTOR, INC. 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Table I. Output Code 
83 82 81 80 Code 8 

0 1 1 E 
1 0 0 H 
1 0 1 L 
1 1 0 P 
1 1 1 (Blank) 

Figure 2. Segment Assignment 

Special Order Decoder Option 

The TC7211A is mask-programmed to give the 16 
combinations of 7-segment output codes. For large volume 
orders (SOK pieces minimum), custom decoder options are 
available. Contact TelCom Semiconductor for details. 
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TC7211A 

4-DIGIT CMOS DISPLAY 
DECODER/DRIVER 

TYPICAL APPLICATIONS 

0.1 !IF 

INPUT 

5-14 

0.1 
!IF 

v+=5vo-r-----------~========~~ 

188881 
37-40 

2-26 

28 SEGMENTS J' 
AND BACKPLANE 

35 

04 34 
= 

~~ D3~3~3~----------~H_~ 
~ D2P3~2~----------~H_, 

TC7211A D1P3:..:,1------+h 

DB3 30 r.:8~'s---V~+:"I24 

DB2 29 4's DC 
DB1 28 2's 23 
DBO 27 1's 20 

L... __ ":;':;;;"I ICM 

COUNT 8 7217 01 28 

STORE 02 27 

UP/ON 10 03 26 

RESET 14L-___ !D~4f2~5~--~ 

y+ 

Figure 3. LCD Display Interface to 4-Diglt Counter 

UR 28 
OR 27 

STROBE 26 
RUN/HOLD 25 

v~v 

OGNO 24 120 kHz = 3 
POL j:2~3+--:=::!!..L.J REAOINGSISEC 

CLOCK 22 CLOCK .- - I:D4Oi'l- - : 
BUSY 21 IN • 

01 20 
D2 19 

03 18 

17 

5 BP 

31 01 

03 

04 

28 SEGMENTS 
01-04 

SEG 

V 2,3,4 
6-26 

TC7211A 
37-40 

B3 
05 D4 
Bl TC7135 

B8 16 ------.1 30 

B2 B4 1~~ ________ !!fl~51-_!--II------_t----------~2~9 .. B2 
~ ________________ +--+ __ +-______ -r __________ ~28~Bl 

1/4 CD 4030 

+5y;;:'====lI[) 

Figure 4: 4-112 Digit ADC Interfaced to LCD 

27 BO 

35 GNO 

OSC 3~~_+5Y 
OPTIONAL 
CAP. 
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4-DIGIT CMOS DISPLAY 
DECODER/DRIVER 

TYPICAL APPLICATIONS (Cont.) 

23 

POL 20 
D1 

D2 
19 

D3 
18 

D4 
17 

- 16 "'--'" B8 V 
TC7135 

B4 
15 

B2 
14 

B1 
13 

D5 
12 

STROBE 
26 

OR 
27 

112 CD4030 

I 11. ___________ _ 

I CD4071 

I 

!.------------

+5V 
1/4 CD4030 

4-112 DIGIT LCD 

112 Q 

CD4013 

32 

33 

34 

30 

29 

28 

27 

BP 

D1 

D2 

D3 

D4 
~ 

Y 
TC7211A 

83 

B2 

B1 
GND 

BO 

Figure 5. 4-112 Digit ADC Interfaced to LCD Display with Digit Blanking on Overrange 

PERIPHERAL 
INTERFACE 

4 
1t--t-~--1 

4 

PORT 
6522 AL 
VIA 1----7~--I 

ADDITIONAL 
110 

+5V 

DIGIT 4 
DIGIT 
SELECT 

INPUT 
DATA 

LCD 

DIGIT 3 DIGIT 2 DIGIT 1 

BACKPLANE 

V 
TC7211A 

+5V 

Figure 6: LCD Interface to SY6522 VIA 
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TC7211AM 

BUS COMPATIBLE 4-DIGIT CMOS DECODER/DRIVER 

FEATURES 

• 4-Digit Non-Multiplexed 7-Segment LCD Outputs 
With Backplane Driver 

• Input and Digit Select Data Latches 
• RC Oscillator On-Chip Generates Backplane 

Drive Signal 
• Eliminates DC Bias Which Degrades LCD Life 
• Backplane Input/Output Pin Permits 

Synchronization of Cascaded Slave Device to 
a Master Backplane Signal 

• Binary and BCD Inputs Decoded to Code B 
(0 to 9, -, E, H, L, P, Blank) 

• Pin Compatible and Functionally Equivalent to 
ICM7211AM 

PIN CONFIGURATIONS 

E2 V 

01 

Cl 

81 

Al 

OSCILLATOR 

GND 

CHIP SELECT 2 (CS2) 

CHIP SELECT 1 (CS1) 

DIGIT SELECT 2 (DS2) 

DIGIT SELECT 1 (DS1) 

G2 TC7211AM (LCD) 83 1 
F2 82 DATA 
A3 81 INPUTS 

83 80 

C3 F4 

D3 G4 

E3 E4 

G3 04 

F3 C4 

A4 84 ---,---_.----

V TELCOM SEMICONDUCTOR, INC. 

GENERAL DESCRIPTION 

The TC7211AM (LCD Decoder/driver) is a CMOS di­
rect drive, 4-digit, 7-segment display decoder and driver. 
The bus compatible making microprocessor controlled dis­
plays possible. Two chip-select signals control data and 
digit-select code latching prior to decoding and display. 
External data latches are unnecessary. 

The TC7211 AM drives conventional LCDs. An RC os­
cillator, divider chain, backplane driver, and 28-segment 
outputs are provided on a single CMOS chip. The segment 
drivers supply square waves of the same frequency as the 
backplane, but in-phase for an OFF segment and out-of­
phase for an ON segment. The net DC voltage applied 
between driver segment and backplane is near zero maxi­
mizing display lifetime. 

The four bit binary input is decoded into the seven 
segment alphanumeric code known as "Code B". The "Code 
B" output format results in a 0 to 9,-, E, H, L, P or blank 
display. True BCD or binary inputs will be correctly de­
coded to the seven segment display format. 

ORDERING INFORMATION 

Driver Input Output 

Part No. Type Package Code Config. 

TC7211AMIPL LCD 40-PDIP Code B Data and 
Digit 
Select 
Latches 

5·17 
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TC7211AM 

FUNCTIONAL BLOCK DIAGRAM 

TC7211AM 

D4 
SEGMENT 
OUTPUTS 

GND 0 35 • :=t:J:I:ID:::::C:::: 

27 BO 

{ 
28 B1 

IN~~~~ 0::2:-9 -:B:-:2'1 
30 B3 

4-BIT 
LATCH 

ENABLE 

2-TO-4 

D3 
SEGMENT 
OUTPUTS 

BUS COMPATIBLE, 4-DIGIT 
CMOS DECODER/DRIVER 

D2 
SEGMENT 
OUTPUTS 

D1 
SEGMENT 
OUTPUTS 

DIGIT { 31 DS1 2-BIT 
SELECT 32 DS2 LATCH 
INPUTS 

DECODER~ ____________________________ ~ 

ENABLE 

CS1 
CS2 ___ --z-_ 

OSCILLATOR 0""36"--__ _._---------. 
INPUT ..... ___ ..1 
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BACK­
PLANE 
DRIVER 

ENABLE 
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BACKPLANE 
(INPUT/OUTPUT) 
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BUS COMPATIBLE, 4-DIGIT 
CMOS DECODER/DRIVER 

TC7211AM 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ........................................................ +6.5V 

those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

Input Voltage, Any Terminal 
(Note 2) .................................... V+ +0.3V, GND -O.3V 

NOTES: 1. This limit refers to that of the package and will not be realized 
during normal operation. 

Power Dissipation (Note 1) ........................... 1W at +70°C 
Operating Temperature Range ................ -20°C to +85°C 
Storage Temperature Range ................. -65°C to + 150°C 
Lead Temperature (Soldering, 10 sec) ................. +300°C 

Stresses above those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions above 

TABLE I: OPERATING CHARACTERISTICS 

2. Due to the SCR structure inherent in the CMOS process, 
connecting any terminal to voltages greater than V+ or less 
than GND may cause destructive latch-up. For this reason, it 
is recommended that inputs from external sources not oper­
ating on the same power supply not be applied to the device 
before its supply is established, and, in multiple supply 
systems, the supply to the TC7211AM be turned on first. 

Test Conditions: All parameters measured with V+ = 5V, T A = 25°C 

Symbol Parameter Test Conditions Min Typ Max Unit 

Vsup Operating Voltage Range 3 5 6 V 

lop Operating Current Display Blank 10 50 f.lA 
losci Oscillator Input Current Pin 36 ±2 ±10 f.lA 
tRFS Segment Rise/Fall Time CL= 200 pF 0.5 f.lA 
tRFB Backplane Rise/Fall Time CL= 5000 pF 1.5 IJS 

fosc Oscillator Frequency Pin 36 Floating 16 kHz 

fBP Backplane Frequency Pin 36 Floating 125 Hz 

Input Characteristics 

VIH Logic "1" High Input Voltage 3 V 

VIL Logic "0" Low Input Voltage V 

IILK Input Leakage Current Pins 27-34 ±0.01 ±1 f.lA 
CIN Input Capacitance Pins 27-34 5 pF 

IBPLK BP Input Current Measured at Pin 5 With ±0.01 ±1 f.lA 
Leakage Pin 36 at GND 

CBPI BP Input Capacitance All Devices 200 pF 

"""T""" TELCOM SEMICONDUCTOR, INC_ 5-19 



BUS COMPATIBLE, 4-DIGIT 
CMOS DECODER/DRIVER 

TC7211AM 

TABLE I: OPERATING CHARACTERISTICS 
Test Conditions: All parameters measured with V+ = SV, T A = 2SoC 

AC Characteristics 

Symbol Parameter Test Conditions Min 

tCSA Chip Select Active Pulse Width (Note 3) 200 

tDS Data Setup Time 100 

tDH Data Hold Time 10 

tiCS Inter-Chip Select Time 2 

NOTE: 3. Other chip select (CS) is either held at logic zero or both CSI and CS2 driven together. 

TIMING DIAGRAMS 

CS1~ ~ 
(CS2) ''-tc;;;+:;::;~=~:=::;j_...J/ 

CS2 ~,.,.,...,..~, 
(CS1) 

DATAD~~~ ~,.,.,.,.,.,.,.,.,.,,",' 

SE~g8~ ~.:...::.o:...:....:...::.o:...:..., .... 

~DON'TCARE 

Figure 1: BUS Interface Timing Diagram 

OSCILLATOR "~)-'"""~)"""~,l-,""" ~ 
FREQUENCVJU" UUUU"UUU .. UUUU' 

I" 128CVCLEs_1 

IN:~~~~\:~~~ ----;1 1 L 
I-cV~tE~I+Cv~tE~ 

OFF SEGMENTS ----'1 1 L 
ON SEGMENTS ___ ...I 1...-_.....11 

Figure 2: LCD Display Waveforms 

Typ Max Unit 
- - ns 

- - ns 

0 - ns 

- - Ils 
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BUS COMPATIBLE, 4-DIGIT 
CMOS DECODER/DRIVER 

INPUT DEFINITIONS 

TC7211AM 

In this table, V+ and GND are considered to be normal operating input logic levels. For lowest power consumption, input 
signals should swing over the full supply. 

Input Pin No. Condition Function 

BO 27 V+ = Logic "1" 
GND = Logic "0" Ones (Least Significant) 

B1 28 V+ = Logic "1" 
GND = Logic "0" Twos 

B2 29 V+ = Logic "1" Data Input Bits 

GND = Logic "0" Fours 

B3 30 V+ = Logic "1" 
GND = Logic "0" Eights (Most Significant) 

OSC 36 Floating or with Oscillator input. Disables BP output devices, allowing segments to be 
external capacitor GND synchronized to an external signal input at the BP terminal (pin 5) 

DS1 31 V+ = Logical One DS2, DS1 = 00 Selects D4 
DS2, DS1 = 01 Selects D3 } 

DS2 32 GND = Logical Zero DS2, DS1 = 10 Selects D2 
DS2, DS1 = 11 Selects D1 Digit Select Inputs 

CS1 33 V+ = Inactive When both CS1 and CS2 are LOW, the data and digit select input 
latches are open or enabled. 

CS2 34 GND=Active On the rising of CS1 or CS2, data is latched, decoded and stored in 
the output drive latches. 

OUTPUT DEFINITIONS 
Output pins are defined by the alphabetical segment assignment and numerical digital assignment. 

Output Pin No. Function Output Pin No. Function 

A1 37 A Segment Drive Digit 1 (LSD) A3 13 A Segment Drive Digit 3 
B1 38 B 

1 1 1 

B3 14 B 

1 1 
C1 39 C C3 15 C 
D1 40 D D3 16 D 
E1 2 E E3 17 E 
F1 4 F F3 19 F 
G1 3 G G3 18 G 

A2 6 A Segment Drive Digit 2 A4 20 A Segment Drive Digit 4 (MSD) 
B2 7 B B4 21 B 
C2 8 C C4 22 C 
D2 9 D D4 23 D 
E2 10 E E4 24 E 
F2 12 F F4 26 F 
G2 11 G G4 25 G 

DIGIT ASSIGNMENT 

04 03 02 01 

A 

F9B 8BBB El'c - -' - - -0 
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BUS COMPATIBLE, 4-DIGIT 
CMOS DECODER/DRIVER 

TYPICAL OPERATING CHARACTERISTICS CURVES 

30 

25 

20 

~ 15 
D-
9 

10 

5 

o 

Operating Supply Current 
vs Supply Voltage 

t- LCD DEVICES 
t-T~=~26oC · DISPLAY BLANK · t- PIN 36 OPEN >:-. 

I · 
J J 

. · / /) 
TA= +25°C 1/ h' 

1/ ~ 
, 

1/ ~~ 
~ ~ TA= +70°C 

o~ P' 
0 

1 2 3 4 5 6 
V+VOLTS 

BASIC OPERATION 

r--

7 

The TC7211 AM drives 4-digit, 7-segment LCDs. This 
device contains 28 individual segment drivers, a backplane 
driver, a self-contained oscillator, and a divider chain to 
generate the backplane signal. 

The 28 CMOS segment drivers and backplane driver 
contain ratioed N- and P-channel transistors for identical ON 
resistance. The equal resistances eliminate the DC output 
driver component resulting from unequal rise and fall times. 
This ensures maximum LCD life. 

The backplane output driver can be disabled by ground­
ing the OSCILLATOR input (pin 36). The 28 output segment 
drivers can therefore be synchronized directly to an input 
signal at the backplane (BP) terminal (pin 5). Several slave 
devices may be cascaded to the backplane output of a 
master device. The backplane signal may also be derived 
from an external source. These features permit interfacing to 
single backplane LCDs with characters in multiples of four. 

Each slave's backplane input represents only a 200 pF 
capacitive load to the master backplane driver (comparable 
to one additional segment). The number of slave devices 
drivable by a master device is therefore set by the larger 
display backplane capacitive load. The master backplane 
output will drive the display backplane of 16 one-half-inch 
characters with rise and fall times under 51lS. This represents 
a system with three slave devices and a fourth master device 
driving the backplane. (See Figure 1.) 
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30 
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Backplane Frequency 
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TA = +25°C 
.i/o 

j~ 

/ 
./ . (;osc =0 pF 

l/ (~IN ~6 ~~~N) 

V ]::;;F 
00 

l...,..oo j;7T11i 

I-' 
COSC=22 pF 

\.....00" 
o· 

fo~c ~ 2~0 ~F-
2 3 4 5 6 7 

V+VOLTS 

If more than four devices are slaved together, the 
backplane signal should be derived externally and all 
TC7211 AM devices slaved to it. The external drive signal 
must drive a high capacitive load with 11-ls to 2 IlS rise and 
fall times. The backplane frequency is normally 125 Hz. At 
lower display ambient temperatures, the frequency may be 
reduced to compensate for display response time. 

The on-chip RC oscillator free-runs at approximately 
16 kHz. A +128 circuit provides the 125 Hz backplane 
frequency. The oscillator frequency may be reduced by 
connecting an external capacitor between the oscillator 
terminal and V+. (See typical operating characteristics 
curves.) 

The free-running oscillator may be overridden (if de­
sired) by an external clock. The backplane driver, however, 
must not be disabled during the external clock's negative or 
lOW portion, as this will result in a DC drive component 
being applied to the LCD, limiting the LCD's life. To 
prevent backplane driver disabling, the oscillator input 
should be driven from the positive supply to no less than one­
fifth the supply voltage above ground. A backplane disable 
signal will not be sensed if the driving signal remains above 
ground by one-fifth the supply voltage. An alternate method 
for externally driving the oscillator permits the oscillator input 
to swing the full supply voltage range. The oscillator input 
signal duty cycle is skewed so the LOW portion duration is 
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BUS COMPATIBLE, 4-DIGIT 
CMOS DECODER/DRIVER 

less than 1 (..lS. The backplane disable sensing circuit will not 
respond to such a short signal. 

V 
TC7211AM 

DIGIT 1 SELECT ____ ~---------I 

Figure 3. TC7211AM Driving an a-Digit LCD Display 
in MasterlSlave Configuration 

Input Configuration and Output Codes 

The TC7211AM accepts a 4-bit, true binary (positive 
level = logic "1") input at pin 27 (LSB) through pin 30 (MSB). 
The binary input is decoded to the 7 -segment output known 
as Code B. The output display format is 0 to 9, -, E, H, L, 
P and blank display (see Table I). Segment assignments are 
shown in Figure 2. The TC7211 AM will correctly decode 
binary and BCD true codes to a 7-segment output. 

The TC7211 AM is designed to interface with a data bus 
and display data under microprocessor control. Four data 
inputs (pins 27-30) and two digit select input bits (pins 31 
and 32) are written into input buffer latches. The rising edge 
of either chip select causes data to be latched, decoded and 
stored in the selected digit output data latch. The 2-bit digit 
code selects the appropriate output digit latch. The 4-bit 
display data word is decoded to the "Code B" 7-segment 
output format. 

For applications where bus compatibility is not required, 
refer to the TC7211AM (LCD) 4-digit decoder driver data 
sheet. This device is designed to accept multiplexed BCD! 
binary input data for display under the control of four sepa­
rate digit select control signals. 

Binary Input 
B3 B2 B1 BO CodeB 

0 0 0 0 0 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 

V TELCOM SEMICONDUCTOR, INC_ 

Binary Input 
B3 B2 B1 BO 

o 
o 

1 
1 
o 
o 
o 
o 

1 
1 
o 
o 
1 
1 
o 
o 

o 
1 
o 
1 
o 
1 
o 
1 
o 
1 

TC7211AM 

CodeB 

6 
7 
8 
9 

E 
H 
L 
P 

Blank 

Figure 2. Segment Assignment 

Special Order Decoder Option 

The TC7211 AM is mask programmed to give the 16 
combinations of 7 -segment output codes. For large volume 
orders (50K pieces minimum), custom decoder options are 
available. Contact TelCom Semiconductor for details. 
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Package Dimensions 

SOT-23-3 
MINI-MOLD PACKAGE 

, , 
0.4:±O.1 

--'1 1 1'-
-,------ ~~ 

~-t·~ 

l-L...--....-o...----------~---------- ------- --------
1~ T---"I~~ 

.. ~~ 
0.95 ~I 

1.9±o.2 

2.9±o.2 

SOT-89-3 
MINI-MOLD PACKAGE 

45+01 

1.670.2 r- 6~ 
I 

, 
I 

: r 1.O 
.-

--------~-------- ci X 
ctS - - - . +1 E L!) 

N L!) 
C\I 
..,r , 

, , , to .!: , , , ci E 
~ ~ 

, 
0.42±0.06 , 

~---. 
, 
~ 

, .. 0.42+0.06. i , , , , , , , , , 
0.47±0.06 , 

, ' , ... -.:.. ... 
1.5±0.1 : 1.5±0.1 
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lJ lO 

---.I~~ ~ 
°0 

-:t-

(0.8) 

1.1 ±O.2 

1.5±0.1 

r 

I-

---+ 
0.4 ±0.03 
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Package Dimensions Cont. 

6-4 

TO-92-3 
THROUGH-HOLE PACKAGE 

0.210 (5.33) I" 
0.170 (4.32) 

0.500 

~II."--.~' (12.70) 
MIN 

t Dc::::::J 0.205 (5.21) c::::::J I 
0.175 (4.45) ---.L. 

+ c::::::JT 
3 LEADS 

0.019 (0.48) 
0.016 (0.41) 

DIA 

0.105 (2.67) 
0.095 (2.41) 

0.055 (1.40) 
0.045 (1.14) 

SOT-23-5 
MINI-MOLD PACKAGE 

! ~I~ mum+m_uu 
C\i c; : 

~;;;;;;;;;~. ~~ 

~~ 
0.4 
±O.l 

0.8 
±O.l 

1.1 
+0.2 
-0.1 
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Package Dimensions Cont. 

SOT-89-5 
MINI-MOLD PACKAGE 

-----i---fDC--L----1~--, , , , , , , , , , , 

, , 
'... .'... .' , 1.5±0.1 : 1.5±0.1 ' 

8-Pin Gullwing DIP 

4 3 2 1 

~·-t 1 
0.270 (6.86) 0.400 (10.16) 
0.250 (6.35) 0.374 (9.50) 

~~-+ ! 
5 6 7 8 

0.380 (9.65) 
0.360 (9.14) 

0.300 (7.62) ..... 

0.050 (1.27) TYP..j /..-

~~ b do.155 (3.94) + 
0.070 (1.78) REFm 0.145 (3.68) t 

-.----- LJ L........J LJ 

0.035 (0.89) TYP J I..-J ~ L 0.02 (.5~) 
0.100 (2.54) 0.008 (.20) 

TYP 
0.035 (0.89) 

TYP 
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REF 

1 
T 

0.014 (0.36) 
0.008 (0.20) 

1.5±0.1 

0.44 MAX 

-I~ 
0.055 (1.40) 
0.035 (0.89) 

6-5 



Package Dimensions Cant. 

8-Pin CERDIP 

Inches mm 
Dimension Min Max Min Max 

A 0.370 0.400 9.40 10.16 
B 0.230 0.300 5.84 7.62 
C 0.160 0.200 4.06 5.08 
D 0.290 0.325 7.37 8.26 
L1 0.045 0.085 1.14 2.16 
L2 0.040 0.050 1.02 1.27 
L3 0.016 0.020 0.41 0.51 
LL 0.125 0.165 3.18 4.19 
S 0.090 0.110 2.29 2.79 

SP 0.020 0.040 0.51 1.02 
ES 0.015 0.045 0.38 1.14 
T 0.008 0.015 0.20 0.38 
W 0.360 0.400 9.14 10.16 
W 0.360 0.400 9.14 10.16 

8-Pin Plastic DIP 

--I I~S 
4 3 2 1 

Inches mm 
Dimension Min Max Min Max 

BID A 0.348 0.380 8.84 9.65 
B 0.240 0.260 6.10 6.60 
C 0.160 0.200 4.06 5.08 
D 0.290 0.310 7.37 7.87 

5 6 7 8 L1 0.045 0.085 1.14 2.16 
L2 0.040 0.050 1.02 1.27 
L3 0.015 0.022 0.38 0.56 
LL 0.100 0.150 2.54 3.81 
S 0.090 0.110 2.29 2.79 

SP 0.020 0.040 0.51 1.02 
ES 0.015 0.045 0.38 1.14 
T 0.008 0.015 0.20 0.38 
W 0.360 0.400 9.14 10.16 

S 
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Package Dimensions Cant. 

8-Pin sOle 

t r 1 

}------------I.0 11' I 
I ..... f---A--~.I 

ES 

Dimension 
A 
B 

B1 
B2 
C 
L3 
S 

SP 
ES 
T 
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SP 

450 7° (4\PLCS) 

0.37(0.015)? I' ~ 
BSC 

L... 

1 
T 
T 7" (4 PLCS) 

Inches mm 
Min Max Min Max 

0.189 0.197 4.80 5.00 
0.150 0.157 3.81 3.99 
0.181 0.205 4.60 5.21 
0.228 0.244 5.79 6.20 
0.053 0.069 1.35 1.75 
0.014 0.018 0.36 0.46 
0.049 0.051 1.24 1.30 
0.004 0.008 0.10 0.20 
0.018 0.022 0.46 0.56 
0.007 0.010 0.18 0.25 

7t 
3° - 6° 
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Package Dimensions Cont. 

14-Pin CERDIP 

--+-..----A-----.I 

ES D 

Inches mm 
Dimension Min Max Min Max 

A 0.740 0.780 18.80 19.81 
B 0.230 0.300 5.84 7.62 
C 0.160 0.200 4.06 5.08 
D 0.290 0.325 7.37 8.26 
L1 0.045 0.085 1.14 2.16 
L2 0.040 0.050 1.02 1.27 
L3 0.016 0.020 0.41 0.51 
LL 0.125 0.165 3.18 4.19 
S 0.090 0.110 2.29 2.79 

SP 0.020 0.040 0.51 1.02 
ES 0.015 0.045 0.38 1.14 
T 0.008 0.015 0.20 0.38 
W 0.360 0.400 9.14 10.16 
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Package Dimensions Cant. 

14-Pin Plastic DIP 

C:::::J 
ES- 1-

Inches mm 
Dimension Min Max Min Max 

A 0.745 0.770 18.92 19.56 
B 0.240 0.260 6.10 6.60 
C 0.140 0.200 3.56 5.08 
0 0.290 0.325 7.37 8.26 
L1 0.045 0.085 1.14 2.16 
L2 0.040 0.050 1.02 1.27 
L3 0.015 0.022 0.38 0.56 
LL 0.115 0.165 2.92 4.19 
S 0.090 0.110 2.29 2.79 

SP 0.020 0.040 0.51 1.02 
ES 0.015 0.045 0.38 1.14 
T 0.008 0.015 0.20 0.38 
W 0.360 0.400 9.14 10.16 
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Package Dimensions Cont. 

16-Pin sOle 

TIl 
PIN t:;:;:::;::;:;:1 • ~ 11 ~ 

.005 RAD MAX 

I. A. 1~ Sj 
Jc11J1JJLL~:::::Jc ,;.{-JJ ,1--- ) ll-f 

ES La ===r-L SEATING 
PLANE 

S 

Inches mm 
Dimension Min Max Min Max 

A 0.403 0.413 10.24 10.49 
8 0.292 0.300 7.42 7.62 
81 0.330 0.374 8.38 9.50 
82 0.400 0.410 10.16 10.41 
C 0.097 0.104 2.46 2.64 
L3 0.015 0.022 0.38 0.56 
S 0.049 0.051 1.24 1.30 

SP 0.006 0.012 0.15 0.30 
ES 0.028 0.030 0.71 0.76 
T 0.008 0.015 0.20 0.38 
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Package Dimensions Cont. 

40-Pin Plastic DIP 

-t 
B 

~"'II"""II""'II"""II"""II"""II'''''II''''''II'-~-~ 

~F=1L==1 t te fg,~_}T 
ES~ ~J~ lUI U rll,MMMNtMNtr~l=;== =s*-fp ------L- rW-I 

n~;~1 
L2 - .-s 

Inches mm 
Dimension Min Max Min Max 

A 2.035 2.065 51.69 52.45 
B 0.530 0.555 13.46 14.10 
C 0.165 0.205 4.19 5.21 
0 0.590 0.610 14.99 15.49 
L1 0.040 0.065 1.02 1.65 
L2 0.040 0.050 1.02 1.27 
L3 0.015 0.022 0.38 0.56 
LL 0.115 0.150 2.92 3.81 
S 0.090 0.110 2.29 2.79 

SP 0.020 0.040 0.51 1.02 
ES 0.015 0.045 0.38 1.14 
T 0.008 0.015 0.20 0.38 
W 0.660 0.700 16.76 17.78 
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O"mensions Cont. Package I 

44 PQFP 

A 

+ 
10° TYP. 
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Package Dimensions Cont. 

-------------:64-Pin Flat Package 

10"TYP. 

10"TYP. 
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Alphanumeric Package Type Index 

LM285 .................................................... 8-S0IC, TO-92-3 TC1411 .................................................... 8-PDIP, 8-S01C 
LM385 .................................................... 8-S0IC, TO-92-3 TC1411 N .................................................. 8-PDIP, 8-S01C 
TC04 ....................................... 8-S0IC, TO-52-2, TO-92-2 TC1412 .................................................... 8-PDIP, 8-S01C 
TC05 ....................................... 8-S0IC, TO-52-2, TO-92-2 TC1412N .................................................. 8-PDIP, 8-S01C 
TC15 ..................................................................... 8-S01C TC1413 .................................................... 8-PDIP, 8-S01C 
TC15C25 .......................................................... 16-CerDIP TC1413N .................................................. 8-PDIP, 8-S01C 
TC16 ..................................................................... 8-S01C TC1426 .................................................... 8-PDIP, 8-S01C 
TC17 ................................................ SOT-89-3, SOT-89-5 TC4401 ................................... 8-CerDIP, 8-PDIP, 8-S01C 
TC18 ................................................ SOT-89-3, SOT-89-5 TC4403 ................................................. 8-CerDIP, 8-PDIP 
TC18C43 ......................................... 8-CerDIP, 14-CerDIP TC4404 ................................... 8-CerDIP, 8-PDIP, 8-S01C 
TC18C46 .......................................................... 16-CerDIP TC4405 ................................... 8-CerDIP, 8-PDIP, 8-S01C 
TC25C25 .............................................................. 16-PDIP TC4406 ................................. 8-CerDIP, 8-PDIP, 16-S01C 
TC28C43 ................................ 8-PDIP, 14-PDIP, 16-S01C TC4407 ................................. 8-CerDIP, 8-PDIP, 16-S01C 
TC28C46 .............................................. 16-PDIP, 16-S01C TC4420 ................. 8-CerDIP, 8-PDIP, 8-S0IC, TO-220-5 
TC35C25 ............................................................. 16-S01C TC4421 ............................... 8-CerDIP, 8-PDIP, TO-220-5 
TC38C43 ................................ 8-PDIP, 14-PDIP, 16-S01C TC4422 ............................... 8-CerDIP, 8-PDIP, TO-220-5 
TC38C46 .............................................. 16-PDIP, 16-S01C TC4423 ................................. 8-CerDIP, 8-PDIP, 16-S01C 
TC44 ................................ SOT-23-5, SOT-89-3, TO-92-3 TC4424 ................................. 8-CerDIP, 8-PDIP, 16-S01C 
TC45 .................................................. SOT -89-3, TO-92-3 TC4425 ................................. 8-CerDIP, 8-PDIP, 16-S01C 
TC46 ................................ SOT-23-5, SOT-89-3, TO-92-3 TC4426 ................................... 8-CerDIP, 8-PDIP, 8-S01C 
TC47 .................................................................. SOT-23-5 TC4426A ................................. 8-CerDIP, 8-PDIP, 8-S01C 
TC54 ................................ SOT-23-3, SOT-89-3, TO-92-3 TC4427 ................................... 8-CerDIP, 8-PDIP, 8-S01C 
TC55 ................................ SOT-23-3, SOT-89-3, TO-92-3 TC4427A ................................. 8-CerDIP, 8-PDIP, 8-S01C 
TC96C555 ............................... 8-CerDIP, 8-PDIP, 8-S01C TC4428 ................................... 8-CerDIP, 8-PDIP, 8-S01C 
TC170 .................................................. 16-PDIP, 16-S01C TC4428A ................................. 8-CerDIP, 8-PDIP, 8-S01C 
TC232 ............................... 16-CerDIP, 16-PDIP, 16-S01C TC4429 ................. 8-CerDIP, 8-PDIP, 8-S0IC, TO-220-5 
TC426 ..................................... 8-CerDIP, 8-PDIP, 8-S01C TC4431 ................................... 8-CerDIP, 8-PDIP, 8-S01C 
TC427 ..................................... 8-CerDIP, 8-PDIP, 8-S01C TC4432 ................................... 8-CerDIP, 8-PDIP, 8-S01C 
TC428 ..................................... 8-CerDIP, 8-PDIP, 8-S01C TC4467 .............................. 14-CerDIP, 14PDIP, 16-S01C 
TC429 ................................................... 8-CerDIP, 8-PDIP TC4468 .............................. 14-CerDIP, 14PDIP, 16-S01C 
TC500 ............................... 16-CerDIP, 16-PDIP, 16-S01C TC4469 .............................. 14-CerDIP, 14PDIP, 16-S01C 
TC500A ............................. 16-CerDIP, 16-PDIP, 16-S01C TC4626 ................................ 8-CerDIP, 8-PDIP, 16-S01C 
TC520 .................................................. 14-PDIP, 16-S01C TC4627 ................................ 8-CerDIP, 8-PDIP, 16-S01C 
TC620 ...................................................... 8-PDIP, 8-S01C TC4803 ........................................ 8-PDIP, 8-Gullwing DIP 
TC621 ...................................................... 8-PDIP, 8-S01C TC4804 ........................................ 8-PDIP, 8-Gullwing DIP 
TC660 ...................................................... 8-PDIP, 8-S01C TC7106 ........... 40-CerDIP, 40 PDIP, 44-PLCC, 44-POFP 
TC675 ............................... 14-CerDIP, 14-PDIP, 16-S01C TC7106A ......... 40-CerDIP, 40 PDIP, 44-PLCC, 44-POFP 
TC676 ............................... 14-CerDIP, 14-PDIP, 16-S01C TC7107 ........... 40-CerDIP, 40 PDIP, 44-PLCC, 44-POFP 
TC811 ................................................. 40-PDIP, 44-POFP TC7107A ......... 40-CerDIP, 40 PDIP, 44-PLCC, 44-POFP 
TC818A ................................................................. 64-PFP TC7109 ........... 40-CerDIP, 40 PDIP, 44-PLCC, 44-POFP 
TC818D ............................................................... 20-S01C TC7109A ......... 40-CerDIP, 40 PDIP, 44-PLCC, 44-POFP 
TC820 ................................ 40-PDIP, 44-PLCC, 44-POFP TC7116 .............................. 40-PDIP, 44-PLCC, 44-POFP 
TC821 ................................ 40-PDIP, 44-PLCC, 44-POFP TC7116A ............................ 40-PDIP, 44-PLCC, 44-POFP 
TC822 ................................ 40-PDIP, 44-PLCC, 44-POFP TC7117 .............................. 40-PDIP, 44-PLCC, 44-POFP 
TC826 ................................................................... 64-PFP 
TC831 ................................ 40-PDIP, 44-PLCC, 44-POFP 
TC835 ................................... 28-PDIP, 44-POFP, 64-PFP 

TC7117A ............................ 40-PDIP, 44-PLCC, 44-POFP 6 
TC7126 .............................. 40-PDIP, 44-PLCC, 44-POFP 
TC7126A ............................ 40-PDIP, 44-PLCC, 44-POFP 

TC850 .............................. 40-CerDIP, 40-PDIP, 44-PLCC TC7129 .............................. 40 PDIP, 44-PLCC, 44-POFP 
TC901 ...................................................... 8-PDIP, 8-S01C TC7131 ............................................... 40-PDIP, 44-POFP 
TC911A .................................................... 8-PDIP, 8-S01C TC7135 ................................. 28-PDIP, 28-PLCC, 64-PFP 
TC911 8 .................................................... 8-PDIP, 8-S01C TC7136 .............................. 40-PDIP, 44-PLCC, 44-POFP 
TC913A .................................................... 8-PDIP, 8-S01C TC7136A ............................ 40-PDIP, 44-PLCC, 44-POFP 
TC9138 .................................................... 8-PDIP, 8-S01C TC7211A .............................................................. 40-PDIP 
TC962 ................................... 8-CerDIP, 8-PDIP, 16-S01C TC7211AM ........................................................... 40-PDIP 
TC1044S ................................. 8-CerDIP, 8-PDIP, 8-S01C TC7650 .............. 8-CerDIP, 8-PDIP, 14-CerDIP, 14-PDIP 
TC1410 .................................................... 8-PDIP, 8-S01C TC7652 .............. 8-CerDIP, 8-PDIP, 14-CerDIP, 14-PDIP 
TC1410N .................................................. 8-PDIP, 8-S01C TC7660 ................................... 8-CerDIP, 8-PDIP, 8-S01C 

V TELCOM SEMICONDUCTOR, INC. 6·15 



Alphanumeric Package Type Index Cont. 

TC7660S ................................. 8-CerDIP, 8-PDIP, 8-S01C 
TC7662A ............................................... 8-CerDIP, 8-PDIP 
TC7662B .................................................. 8-PDIP, 8-S01C 
TC8705 ............................................. 24-CerDIP, 24-PDIP 
TC9400 ............................. 14-CerDIP, 14-PDIP, 14-S01C 
TC9401 ............................. 14-CerDIP, 14-PDIP, 14-S01C 
TC9402 ............................. 14-CerDIP, 14-PDIP, 14-S01C 
TC9491 A ................................................. 8-S0IC,TO-92-3 
TC9491 B ................................................. 8-S0IC,TO-92-3 
TC14433 .......................... 24-CerDIP, 24-PDIP, 28-PLCC 
TC14433A ........................ 24-CerDlP, 24-PDIP, 28-PLCC 
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Alabama 

All American Semiconductor 
(205)837-1555 
(800)382-5303 

Future Electronics, Inc. 
(205) 830-2322 

Marshall Industries, Inc. 
(205) 881-9235 

Reptron Electronics 
(205) 722-9500 

Arizona 

Future Electronics 
(602) 968-7140 

Marshall Industries 
(602) 496-0290 

California 

All American Semiconductor 
(310) 320-0240 
(619) 458-5850 
(408) 441-1300 
(714) 453-1945 
(818) 706-1775 

Future Electronics, Inc. 
(714) 250-4141 
(818) 865-0040 
(619) 625-2800 
(916) 783-7877 
(408) 434-1122 

Marshall Industries, Inc. 
(916) 635-9700 
(408) 942-4600 
(714) 458-5301 
(818) 878-7000 
(619) 627-4148 

Reptron Electronics 
(800) 778-3412 

Western Micro Technology 
(408) 725-1660 
(714) 450-0300 
(818) 707-0731 
(619) 453-8430 

Colorado 

Future Electronics, Inc. 
(303) 232-2008 

Marshall Industries Inc. 
(303) 451-8383 
(719) 573-0904 

Connecticut 

All American Semiconductor 
(203) 791-3818 

Future Electronics, Inc. 
(203) 250-0083 

Marshall Industries, Inc. 
(203) 265-3822 

Florida 

All American Semiconductor 
(305) 429-2800 
(305) 621-8282 

Future Electronics, Inc. 
(813) 530-1222 
(305) 426-4043 
(407) 865-7900 

Marshall 
(305) 977-4880 
(407) 767-8585 
(813) 573-1399 

Reptron Electronics 
(305) 735-1112 
(813) 855-4656 

Georgia 

Future Electronics, Inc. 
(404) 441-7676 

Marshall Industries, Inc. 
(404) 923-5750 

Reptron Electronics 
(404) 446-1300 

Illinois 

All American Semiconductor 
(708) 852-7707 

Future Electronics, Inc. 
(708) 882-1255 

Marshall Industries, Inc. 
(708) 490-0155 

Reptron Electronics 
(708) 882-1700 

Indiana 

Marshall Industries 
(317) 388-9069 

Future Electronics, Inc. 
(317) 469-0447 
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TelCom U.S. Distributors 

Kansas 

Future Electronics, Inc. 
(913) 649-1531 

Marshall Industries, Inc. 
(913) 492-3121 

Maryland 

All American Semiconductor 
(301) 251-1205 

Future Electronics, Inc. 
(410) 290-0600 

Marshall Industries,lnc. 
(410) 880-3030 

Reptron Electronics 
(410) 290-5113 

Massachusetts 

All American Semiconductor 
(617) 275-8888 

Future Electronics, Inc. 
(508) 779-3000 

Marshall Industries,lnc. 
(508) 658-0810 

Western Micro Technology 
(617) 273-2800 

Michigan 

Future Electronics, Inc. 
(313) 261-5270 
(616) 698-6800 

Marshall Industries,lnc. 
(313) 525-5850 

Reptron Electronics 
(313) 525-2700 

Minnesota 

All American Semiconductor 
(612) 944-2151 

Future Electronics, Inc. 
(612) 944-2200 

Marshall Industries,lnc. 
(612) 559-2211 

Reptron Electronics 
(612) 559-0000 

Missouri 

Future Electronics, Inc. 
(314) 469-6805 

7-3 



TelCom U.S. Distributors (Con.t) 

New Jersey 

All American Semiconductor 
(609) 768-3649 

Future Electronics, Inc. 
(609) 596-4080 

Marshall Industries, Inc. 
(201) 882-0320 
(609) 234-9100 

Western Micro Technology 
(609) 596-7775 

New York 

All American Semiconductor 
(516) 434-9000 

Future Electronics, Inc. 
(516) 234-4000 
(716) 387-9550 
(315) 451-2371 

Marshall Industries, Inc. 
(607) 785-2345 
(716) 235-7620 
(516) 273-2695 

North Carolina 

All American Semiconductor 
(919) 870-5189 

Future Electronics, Inc. 
(704) 547-1107 
(919) 790-7111 

Marshall Industries, Inc. 
(919) 878-9882 

Western Micro Technology 
(919) 787-8512 

Ohio 

Future Electronics, Inc. 
(513) 426-0090 

Marshall Industries, Inc. 
(216) 248-1788 
(513) 898-4480 

Reptron Electronics 
(216) 349-1415 

7-4 

Oregon 

All American Semiconductor 
(503) 531-3333 
(800) 531-3334 

Marshalllndustries,lnc. 
(503) 644-5050 

Western Micro Technology 
(503) 629-2082 

Pennsylvania 

Reptron Electronics 
(215) 672-6055 

Texas 

All American Semiconductor 
(214) 231-5300 
(512) 335-2280 
(800) 335-2280 

Future Electronics, Inc. 
(512) 502-0991 
(214) 437-2437 
(713) 785-1155 

Marshalllndustries,lnc. 
(512) 837-1991 
(214) 705-0600 
(713) 467-1666 

Utah 

All American Semiconductor 
(801) 261-4210 
(800) 682-8313 

Marshall Industries, Inc. 
(801) 973-2288 

Washington 

Future Electronics, Inc. 
(206) 489-3400 

Marshall Industries, Inc. 
(206) 486-5747 

Western Micro Technology 
(206) 453-1699 

Wisconsin 

Future Electronics, Inc. 
(414) 879-0244 

Marshall Industries, Inc. 
(414) 797-8400 
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TelCom International Sales Representatives and Distributors 

Australia 

R&D Electronics 
035580444 

Truganini House 
026380077 

Austria 

Ing. E. Steiner 
Steiner Electronic Vertrieb GmbH 
02233/55 3660 

Belgium 

Tekelec Airtronic 
027256520 

Canada 

Future Electronics, Inc. 
(403) 250-5550 
(403) 438-2858 
(514) 694-7710 
(613) 820-8313 
(418) 877-6666 
(905) 612-9200 
(604) 294-1166 

Marshall Industries, Inc. 
(514) 694-8142 
(905) 612-1771 

China 

Leadertronics Company 
214397490 

Pong Yuen 
755321 3202 

Denmark 

Ditz Schweitzer 
042453044 

Finland 

Farnell Electronic Services 
0739100 

France 

Tekelec Airtronic 
0146232425 

Germany 

Adelco Elektronik GmbH 
041062024 

Future Electronics- Unterfohring 
089957270 

Semitron W. Rock GmbH 
0774280010 

Weisbauer Elektronik GmbH 
0231 579547 

Hong Kong 

Leadertronics Company 
23890800 

Dynatek Electronics Limited 
27966689 

Pong Yuen Electronic Co. 
23658810 

Ireland 

Future Electronics Ltd. 
0753687000 

Italy 

Velco SRL 
0444922922 

Japan 

Hirel Company, Ltd. 
332608401 

Tomen Electronics Corporation­
Tokyo 
335063477 

Tomen Electronics Corporation­
Osaka 
62083636 

Korea 

Vine Overseas Trading Corp. 
22661663 

Malaysia 

NIE Electronics (M) SDN BHD 
36212122 

Netherlands 

Tekelec Airtronic B.V. 
079310100 
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Norway 

Farnell Electronic Services 
022321270 

Singapore 

NIE Electronics (S) PTE LTD 
4833133 

Technology Solution PTE LTD 
2992833 

South Africa 

Communica (PTY) LTD 
123227613/21 

Spain 

Amitron Arrow S.A. 
034907494 

Sweden 

Farnell Electronic Services 
08830020 

IE Komponenter AB 
08804685 

Switzerland 

Fenner Elektronik AG 
0619750550 

Taiwan 

Timkuo Taiwan Ltd. 
27525577 

United Kingdom 

Future Electronics Ltd. 
0753687000 

Phoenix House 
0555751 566 

Sirretta Microelectronics 
0734258080 

Trident Microsystems Ltd. 
0737765900 
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America's 
Headquarters & Western United States 
TelCom Semiconductor, Inc. 
1300 Terra Bella Avenue 
Mountain View, CA 94043-1800 
TEL: (415) 968-9241 
FAX: (415) 967-1590 

Central United States 
TelCom Semiconductor, Inc. 
1104 South Mays, Suite 216 
Round Rock, TX 78664 
TEL: (512) 244-1178 
FAX: (512) 244-3142 

Eastern United States & Canada 
TelCom Semiconductor, Inc. 
800 Turnpike Street, Suite 300 
North Andover, MA 01845 
TEL: (508) 725-3488 
FAX: (508) 725-3484 

Latin America 
TelCom Semiconductor, Inc. 
6 Puddingstone Way 
Medway, MA 02053 
USA 
TEL: (508) 533-2199 
FAX: (508) 533-2285 

© TelCom Semiconductor, Inc. 1995 

European 
Headquarters and Central Europe 
TelCom Semiconductor GmbH 
Lochhamer Strasse 13 
0-82152 Martinsried 
Germany 
TEL: 49-89-89-56-500 
FAX: 49-89-89-56-5022 

Southern Europe 
TelCom Semiconductor, Inc. 
30, rue de Lowaige 
4340 Othee Awans 
Belgium 
TEL: 32-41-575418 
FAX: 32-41-576584 

Northern Europe 
TelCom Semiconductor, Inc. 
48, Parklands Avenue 
Worle; Weston super Mare; 
Avon BS 22 OPZ 
United Kingdom 
TEL: 44 (0) 1934-514232 
FAX: 44 (0) 1934-520385 

Pacific Rim 
Headquarters 
TelCom Semiconductor, Inc. 
10 Sam Chuk Street, 
Ground Floor 
Kowloon Hong Kong 
TEL: 852-2324-0122 
FAX: 852-22354-9957 

Printed in the U.S.A 


