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COMPONENTS

TC4460 TC4462
TC4461 TC4463

CURRENT-SENSING, 6 AMP POWER MOSFET DRIVER
FEATURES

M Complete Fault-Sensing Power Driver W Precision Comparator Threshold ... 100 mV +10 mV
— High Peak Output Current Driver B Latch Status Output
— Comparator H Tough CMOS™ Construction
— Latch H Logic Input Will Withstand Negative Swing
B High Peak Output Current 6A Up to -5V
B Matched Rise and Fall Times W Latch-up Protected: Will Withstand > 1.5A
W High Capacitive Load Drive Reverse Output Current
Capability 2500 pFin25ns W Logic High Input, Any Supply Voltage 2.4V to VDD
W Output Swing to within 26 mV of DGND or Vpp B Low Supply Current
M Low Output Impedance 2.5Q — With Logic ‘1’ Input 6 mA
W Fast Comparator 170 ns typ — With Logic ‘0’ Input : 3mA
FUNCTIONAL DIAGRAM
Vpp Vpp
12 13
T INVERTING
_OUTPUT
A 2mA ,‘&Ol
; i
] EI NON-INVERTING 10 o VouT
-l OUTPUT
INPUTO i 11 5 vour
DGNDO-2—0—+ RESET
DGNDO-L ——I P 2: RESET
2 | RESET | | = 14
RESETQ-=7———T=25- SET Q —QLOCK
Vg+Or 3
TN
IN+O-Z 3 N
100mV TC4460-TCA463
N 2
7 4
CBYPASS AGND
NOTE: PIN NUMBERS SHOWN FOR 14-PIN DIP.
4351 ILL FO1
1080-1 (4351) 6-105

2109 D-04




TELEDYNE COMPONENTS 36E D W 38917602 00074be 2 EMTSC

CURRENT-SENSING, 6 AMP
POWER MOSFET DRIVER
TC4460 TC4462 _£2-3-70
TC4461 TC4463 T 5
| GENERAL DESCRIPTION ORDERING INFORMATION
The TC4460/4461/4462/4463 are high speed CMOS Output Reset Temp
drivers which incorporate a comparator input to terminate  Part No. Polarity Polarity Package Range

the output pulse. These devices are ideal for driving power

MOSFETS, such as SENSEFETS®, which include a sepa- JC4460CPD Noninverting Low 8PinPDIP _ 0°Cto+70°C

rate output which mirrors drain current. TC4460COE Noninverting Low 8-Pin SOIC 0°Cto+70°C

The TC4460 devices consist of a power driver, com- ~ JC4460EPD Noninverting Low 8-Pin PDIP_—40°Cto +85°C
parator, and laich. In normal operation the device operates ~ TC4460EOE Noninverting Low  8-PinSOIC  —40°Cto+85°C
as a power driver with a 6 A peak current totem-pole =~ TC4460MJD Noninverting Low 8-Pin CerDIP —55°Cto +125°C
output. When the comparator threshold is exceeded, the = TC4461CPD Inverting Low 8-PinPDIP —55°Cto +126°C
latch is set and the output turns off. The output will notturn ~ TC4461COE Inverting Low 8-PinPDIP —-55°Cto+125°C
on again until the latch is reset. A ‘LOCK’ output is pro-  TC4461EPD Inverting Low 8-PinPDIP -55°Cto+125°C
vided to signal that the output is disabled. ) TC4461EOE Inverting Low 8-Pin PDIP —55°Cto+125°C

The TC4480 is ideal for applications which require fast  Tcaa61MID Inverting Low 8-Pin PDIP —55°Clo+125°C

response to an overload condition, such as PWM molor 164465650 Noninverting  Hi 8P PDIP —85°Clo + 125°C
drive circuits. The response time is enhanced because the TC4462COE Noninverling Hi  8-Pin PDIP —55°C10 3125°C

overload indication does not have to propagate through the —— - - S S

control loop circuitry. Instead, the comparator directly Ig“szggi Non!nvertfng Hf 8-Pin PDIP _5500‘0 +125°C
monitors the SENSEFET current and tums off the driver 4462 Noninveiting Hi _8-PinPDIP —85°Cto +125°C
output. The comparator delay is typically only 170 ns. TC4462MJD Noninverting Hi  8-Pin PDIP —55°Cto+125°C

The comparator threshold is set internally at 100 my ~ TC4463CPD Inverting Hi  8-Pin PDIP -55°Cto+125°C
+10 mV. In most applications the comparator threshold will ~ TC4483COE Inverting Hi  8-PinPDIP -55°Cto+125°C
be referenced to analog ground, but the comparator com-  TC4463EPD Inverting Hi  8-PinPDIP -55°Cto+125°C
mon mode range extends from0 V1o 3 V. TC4463EQE Inverting Hi  8-Pin PDIP -55°Cto +125°C

With a comparator threshold of only 100 mV, low value  TC4463MID Inverting Hi  8-PinPDIP -55°Cto+125°C

resistors can be used to monitor the SENSEFET's current.
Low impedances maximize the SENSEFET linearity, as
well as improving response time and reducing noise.

The totem-pole output will sink or source 6 A peak
current, with an output impedance of 2.5Q. Output swing is
to within 25mV of either supply rail, which ensures that a
power MOSFET will be tumed fully ON or fully OFF. Rise
and fall times are only 25 ns with a 2500 pF load. Maxi-
mum load capacitance is essentially limited by package
power dissipation.

The TC4460/4461/4462/4463 are built with Teledyne
Component’s Tough CMOS™ process. Digital inputs are
protected from noise spikes up to 5V below ground, while
the output will accept up to 1.5A of reverse current (of
either polarity) without damage.

6-106

2110 D-05




TELEDYNE COMPONENTS 3bE D WE 8917602 0007463 4 EETSC
CURRENT-SENSING, 6 AMP 7-52~13- o
POWER MOSFET DRIVER \

TC4460 TC4462
TC4461 TC4463

PIN CONFIGURATIONS ABSOLUTE MAXIMUM RATINGS .
Supply Voltage, Digital and Analog............ccccoiiune +22V
Dip Input Voltage, Pins1and 2 ......... Vop+0.3V to GND-5.0V
7
INPUT [ 1| 14] LOCK Input Voltage,
PinsSand6............ors Vs*+0.3V to Analog GND-0.3V
RESET [2 | [13] vpp Maximum Chip Temperature .................ocvveveerennss +150°C
vt 3 2]V Storage Temperature Range................... —65°C to +150°C
s 5] - 2] Yoo Lead Temperature {Soldering, 10 sec).........c........ +300°C
AcnD [4] TCA4460- [11] vour Package Thermal Resistance
n- 5] TCade3 [10] Vour CeIDIP Ry «eeerreeemmerseemeemermeneensserressees 150°C/W
CerDIP Rgy¢ .... ...55°C/E’
s 6] ENLE T N 125°CIW
¢ 7 8 | DGND PDIP RBJ=C «vecoverrrenrrrrenaeerceneneeresessvosessaussnees 45°C/W
aveass [7] <] SOIC RBIA crcrrreeeerrssreesscreesseeresroees oo 250°C/W
SOIC RBBJ-C vevererrrrrinrerirrrereereccressenessmsaessnnees 75°C/W
soic Operating Temperature Range
C DEVICE ..ot 0°C to +70°C
INPUT II 16 | LOCK E DeVICE......oeeeeeeeereeeriveesiesinreseseenes —40°C to +85°C
RESET [Z E Voo Powh:r%?v'lcet: ......................................... -55°C fo +125°C
isipation
v =] AN [14] vpp PIBSHC DIP ..o 1000 mW
AcnD 4 | tcuso |12 Vour
TC4463
-] 5 12| v
N E :I our Static-sensitive device. Unused devices must be stored in conductive
N+ 6] [11] panD material. Protect devices from static discharge and static fields. Strasses
above those listed under Absolute Maximum Ratings may cause
Caypass [z 10 | DGND permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions above
NG [_T. 9 [ NC 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.
NOTE: DUPLICATE PINS MUST BOTH BE
CONNECTED FOR PROPER OPERATION.
NC = NO INTERNAL CONNECTION
4351 ILL @2
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TELEDYNE COMPONENTS JeE D WE 3917602 0007464 b EMTSC

CURRENT-SENSING, 6 AMP
POWER MOSFET DRIVER
TC4460 TCA462 .
TC4461 TC4463 7°32-13-94

ELECTRICAL CHARACTERISTICS: Ta = +25°C with 4.5V< Vpp < 18V, unless otherwise specified.

Symbol Parameter Test Conditions | Min | Typ [ Max i Units

Input

ViH Logic 1 High Input Voltage 24 — — \

ViL Logic 1 Low Input Voltage - — 0.8 \

In Input Current OV < Vi< Vpp ~10 —_ 10 A

Output

Vou High Output Voltage Vpp—0.025 —_ — V-

VoL Low Output Voltage — — 0.025 v

Ro Output Resistance, High lout= 10mMA, Vpp = 18V — 2.2 2.8 Q

Ro Output Resistance, Low lout= 10mA, Vpp = 18V — 19 25 Q

[ Peak Output Current — 6 — A

IREV Latch-Up Protection Duty Cycle < 2% 1.5 - —_ A
Withstand Reverse Current t<300pus

Switching Time (Note 1)

tr Rise Time Figure 1, C| = 2500 pF — 21 25 ns

13 FallTime Figure 1, G = 2500 pF — 21 25 ns

o1 Delay Time Figure 1, C_ = 2500 pF — 65 75 ns

o2 Delay Time Figure 1, Gy = 2500 pF — 65 75 ns

Comparator (Note 1)

Tine Comparator Input Bias — — 1 pA
Current (Plus)

- Comparator Input Bias — —_ 150 pA
Current (Minus) .

Vos Comparator Offset 90 — 110 mVv

Vemr Comparator Common Mode 0 — 3 Vv
Range

Teoo Comparator Delay to Vour 25 mV Overdrive — 170 200 ns

Teou Comparator Delay to LOCK 25 mV Overdrive — 170 200 ns

TRoL Reset Delay to LOCK — 70 100 ns

Tapo Reset Delay to Output — 90 120 ns

ViHL Latch Input High Pin 2, RESET 2.4 — Vv

Vi Latch Input Low Pin 2, RESET — — 0.8 \

Power Supply

Is Power Supply Current Vin = 3V (Both Inputs) — 35 6 mA

Viy = 0V (Both Inputs) — 2.8 3 mA

NOTES: 1. Switching times guaranteed by design.
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TELEDYNE COMPONENTS 3bE D WE 8917602 0007465 & EETSC

CURRENT-SENSING, 6 AMP e ro2-90
POWER MOSFET DRIVER 7-52-13-7

TC4460 TC4462
TC4461 TC4463

ELECTRICAL CHARACTERISTICS: Over operating temperature range with 4.5V< Vpp = 18V, unless
otherwise specified.

Symbol Parameter Test Conditions Min | Typ | Max | Units

input

VI Lagic 1 High Input Voltage : 24 — — v

Vi Logic 1 Low Input Voltage C - — 0.8 \"

In Input Current : OV<ViNS VDD ) -10 — 10 HA

Output

Vou High Output Voitage ) Vpp—-0.025 — — Vv

VoL Low Output Voltage ) — - 0.025 v

Ro Output Resistance, High louT= 10MA, Vpp = 18V — 2.8 5 Q

Ro Output Resistance, Low louT= 10MA, Vpp = 18V — 35 5 0

Ipk Peak Qutput Current ) — 6 — A

lrev Latch-Up Protection Duty Cycle < 2% _ 1.5 — — A
Withstand Reverse Current 1<300ps

Switching Time (Note 1)

A Rise Time Figure 1, C| = 2500 pF — 30 35 ns

tr FallTime -Figure 1, C = 2500 pF — 30 35 ns

o1 Delay Time Figure 1, Cy = 2500 pF — 80 90 ns

tp2 Delay Time Figure 1, G = 2500 pF - 80 90 ns

Comparator (Note 1)

N+ Comparator Input Bias — — 1 pA
Current (Plus)

In- Comparator Input Bias ) — - 150 pA
Current (Minus) -

Vos Comparator Offset 85 — 115 mvV

Veur Comparator Common Mode - [¢] — 3 Vv
Range

Tepo Comparator Delay to Vout 25 mV Qverdrive — 150 280 ns

TepL Comparator Delay to LOCK 25 mV Qverdrive — 150 280 ns

TroL Reset Delay to LOCK — 70 140 ns

Troo Reset Delay to Qutput — a0 160 ns

ViHL Latch Input High Pin 2, RESET 2.4 — v

Vi Latch Input Low Pin 2, RESET ) — — 0.8 "

Power Supply .

Is Power Supply Current . Vin = 3V (Both Inputs) . — 3.5 6 mA

VN = OV (Both Inputs) — 2.8 3.0 mA

NOTES: 1. Switching times guaranteed by design.
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TELEDYNE COMPONENTS JbE D EH 8917L02 000746bL T ENTSC

CURRENT-SENSING, 6 AMP
POWER MOSFET DRIVER
TC4460 TC4462 7-52-~ 13-9,
TC4461 TC4463
SWITCHING TIME TEST CIRCUIT
Q Vpp=16V
Ad 1uF - 0.1pF
1 ;E mfsﬂg :1:: CERAMIC
1N
INPUTO
L
= |
= i
Vg+ =16V c_ 3 E
6
5 E _
| 7T
T 0O1F INPUT: 100 kHz, SQUARE WAVE,
. & tRISE = tFALL < 1008
INVERTING DRIVER NONINVERTING DRIVER
BV ———— 00% Y - - L_ 90%
INPUT / INPUT / » \
-04v 23 -oav 1225 :
D1 D2 -
16V 0% oY —— - -~ 0%
OUTPUT ouTPUT ‘o1 ] ‘o2 E
oV ——— %% 10% ov 10% 10%
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