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DUAL POWER MOSFET DRIVER - T824390
FEATURES
= High Speed Switching (Cy = 1000pF) ..... 30ns
m High Peak Output Current ............... 15A
= High Output Voltage Swing ........ Vg ~ 256mV
GND + 25mV
m Low Input Current (Logic “0” or “1") ...... 1A

FUNCTIONAL DIAGRAM

® TTL/CMOS Input Compatible .

m Avallablein Inverting & Non-Inverting Configurations
m Wide Operating Supply Voltage .... 4.5V to 18V
m Low Power Consumption

(Inputs LoW) ... cvivvvierinnniarncenans 0.4mA
(Inputs High) ................ RITTRTTrS 8mA
m Single Supply Operation :

m Low Output Impedance ............covevns 602
& Pin Out Equivalent ot DS0026 & MMH0026

v¢ O——o

2500 A

l"\\ TSC426/427/428

NON-INVERTING INVERTING

Do

>

GROUND UNUSED DRIVER INPUT

INPUTO—Jﬁ 7
NOTE: TSC428 HAS INVERTING & NON-INVERTING DRIVER

QUTPUT QUTRUT
[ {rscdz) [ {1sc428)
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TELEDYNE COMPONENTS
TSC426
TSC427

28E D

M 491L7:02 0005706 5 mm
DUAL POWER MOSFET DRIVER

T=52-43-9

TSC428

GENERAL DESCRIPTION

The TSC426/427/428 are dual CMOS high
speed drivers. A TTL/CMOS input voltage level is
translated into an output voltage level swing equalling
the supply. The CMOS output will be within 25 mV of
ground or positive supply. Bipolar designs are capable
of swinging only within 1 volt of the supply.

Thelowimpedance high current driver outputs
will swing a 1000 pf load 18 V in 30 ns, The unique
current and voltage drive qualities make the TSC426/
427/428 ideal power MOSFET drivers, line drivers and
DC to DC converter building blocks.

Input loglc signals may equal the power supply
voltage. Input current is a low T pA making direct
interface to CMOS/BIPOLAR switch mode power
supply control integrated circuits possible as well as
open collector analog comparators,

Quiescent power supply currentis 8 mA maxi-
mum. The TSC426 requires 1/5 the current of the pin
compatible bipolar DS0026 device. This isimportantin
DC to DC converter applications with power efficiency
constraints and high frequency swifch mode power
supply applications. Quiescent current is typically
6 mA when driving a 1000 pf load 18 V at 100 kHz.

The inverting TSC426 driver is pin compatible
with the bipolar DS0026 and MMH0026 devices. The
TSC427 Is non-inverting; the TSC428 contains an
inverting and non-inverting driver.

Pin Configuration

Ordering Information

Temperature

Part No. Package Conﬂgura!loni Range
8-Pin

TSCAZBOPA  [ER 1 Inverting 0°C to +70°CC

TsCazeAs  OFin Invertin -25°C to +85°C
CerDIP 9

TSCazeMIAr PN Inverting -85°C to +125°C
CerDiP

Tscazrcpa &P Non-nverting  0° to +70°C
Plastic Dip :

Tscazrigas  &Pin Non-inverting ~ -25°C ta +85°C
CerDIP )

TsCazzmar  EPIn Non-inverting -85 to +125°C

¢ CerDIP g

Tscazgcpa - SPin Non-nv. & Inv,  0°C to +70°C
Plastic DIP : )

Tscazgigar &P Non-nv. & Inv.  -25°C {o +85°C

A" cerDip v & dnv.

TSCazamar  SFin Nor-Inv. & Inv, -55°C to +125°C
CerDIP : * ) ”

TSC426C/Y  CHIP Inverting 25°C

TSC427C/Y  GHIP Non-Inverting 25°C

TSC426C/Y  CHIP Non-Inv. & Inv. 25°C

TSC426C0A  SOIC 0°C to 470°C

TSC427COA  80IC 0°C to +70°C

TSC428COA  SOIG 0°C to +70°C

* For devices with 125°C, 160 Hour Burn In add /Bl to part number suffix.

Nelt] (8] ne
(NA [F] [T)oota .24 LB
an{3] (6] v B
we[T] EooTs INVERTING
NC = NO CONNECTION

24 15

NON-INVERTING
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TELEDYNE COMPONENTS

PRODUCT INFORMATION

24k D

M 89L7L0Z 0005707 7 M
T=52-/3 ~ 90

TSC426
TSCA427

Absolute Maximum Ratings (Notes 1, 2, 3)

Power Dissipation

PlASHIC «vvevierriarsereriarssensiirsiveesss 500 MW
(071 ]| = N

Derating Factors

TSC428

input Voltage Any Terminal.. Vs + 0.3 V to Ground -03 V
Operating Temperature ’
MVersion ...c..coieivriiiiiiran

-55°C to +125°C
800 mwW 1VErSION «vvvevrvrrrvnenenns

cieees —25°C to +85°C

O VerSION «.viveevenssrivesserenniass 0°C 1o +70°C:

Plastic .......ccoeiniirenie. 5.6 MW/°C AbOVe 36°C - Maximum Chip Temperature ...............0rr.. +160°C
CarDIP ...iciciivinisiiniisniiiin. BOMW/C  Storage Temperaturé ................. -55°Cto +1560°C
Supply Voltage ...........ccoiiviiiiieniiiinnnn 20V L ead Temperature (10 S86) ..vverveviaririannees 300°C
TSCA426
Electrical Characteristics: 74 =25°C with 45V < Vs <18V unless otherwise specitied.
) TSC428
TYPE NO. SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Loglc 1 ) _ _
'I‘ t VV'“ Input Voltage 24 v
~ Logic 0 _ _
5 2 W input Voltage ] 7 08 v
T 3 InN lnput Current 0sSVINE Vs -1 - 1 uA
4 VoH High Output Voitage Vs -0.0256 - - v
8 § Vou ) Low Output Voltage - - 0.025 v
T . Vn=08V '
P 6 Ro Output Resistance lout = 10 mA, Vs = 18 V - 10 15 ]
¥ 7 Ro Output Resistance Vin=24V - 6 16 ' I
e lour = 10 mA, Vs =18 V )
8 ek Peak Output Current - 1.5 —_ A
\SV 9 Tr Rise Time Test Figure 1 - — 30 ns
) )
] 10 T Falt Time Test Figure 1 - - 20 ns
[+ - .
M
'i' E 11 Tot Delay Time Test Figure 1 - — 40 ns
G 12 To2 Delay Time Test Figure 1 — - 75 ns
5 . .
5‘,{ 13 13 Power Supply Current VIN = 3.0 V (Both Inputs) - - 8.0 mA
w - - .
P
E l‘, 14 s Power Supply Current Vin = 0.0 V (Both Inputs) -— — 04 mA
TSC426
Electrical Characteristics: over operating temperature range with 4.5 V < Vs < 18 V unless otherwise specified.
) ] ) TSC426
TYPE NO, SYMBOL PARAMETER CONDITIONS MIN - TYP MAX UNIT
) Logle 1 - -
:‘ 1 Vm Input Voltage 24 v
Logic 0 _ -
5 2 Input Voltage 08 v
T 3 IN Input Current 0SVINS Vs -10 — 10 pA
8 4 VoH High Output Voltage Vs -0.025 - —_ \
5 5 Vou Ltow Output Voitage — — 0.025 v
v ) .
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TELEDYNE COMPONENTS 26E D WM 8917?L02 0005708 9 MW

TSC426 DUAL POWER MOSFET DRIVER
TSCA427 T=52-43 -9
TSC428

TSC426
Electrical Characteristics: over operating temperature range with 45 V < Vs < 18 V unless otherwise spacified.
) TSC426
TYPE NO. SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
[+] . ViN=08V .
l'i" 6 Ro Output Resistance lout = 10 mA, Vs = 18 V - 13 20 4]
X ViN=24V —
g 7 7 ﬁo Output Resistance four = 10 MA, Vg = 18 V 8 15 Q
\sv 8 Ta Rise Time Test Figure 1 — - 60 ns
1 ) . .
ET 9 TF Fall Time Test Figure 1 - - 40 ns
" . ) N .
';' E 10 Tot Delay Time Test Figure 1 — - 60 ns
N
<] 11 To2 Delay Time Test Figure 1 - - 120 ns
= ) )
8 12 s Power Supply Current Vin = 3.0 V (Both Inputs) - - 120 mA
\'l ] =
k L 13 s Power Supply Cutrent  -Viy = 0.0 V {Both Inpuls) — - 06 mA
TSC427
Electrical Characteristics: 14 =25°C with 4.5 v< Vs <18V unless otherwise specified.
. TSC427
TYPE NO. SYMBOL PARAMETER CONDITIONS MIN TYpP MAX UNIT
Loglc 1 _ -
'l‘ 1T Vm Input Voltage 24 v
Logi¢ 0 —
5 2 W Input Voltage ) - 08 v
T 3 Input Current 0SVIN< Vs -1 - 1 uA
4 Vou High Output Voltage Vs -0.025 — — v

8 § Vou Low Output Voltage - — 0.025 v

T ' Vn=24V

P 8 Ro Output Resistance lout = 10 mA, Vs = 18 V - 10 15 Q

2 7 R Output Resistance Viv=08V ' 6 10 0

o Utpu anc lour = 10 mA, Vs = 18 V -
8 Iex Peak Output Current - 15 - A
) ‘sq 9 Tr Rise Time Test Figure 1 - = 30 ns

I -

T 1'. 10 T¢ Fail Time Test Figure. 1 - - 20 ns

[+ i . .

‘:E 11 To1 Delay Time Test Figure 1 - - 40 ns

N

G 12 Tp2 Delay Time Test Figure 1 - - 75 ns

Bé 13 s Power Supply Current Vin = 3.0 V (Both' Inputs) - - 80 mA

w - -

E g 14 Is Power Supply Current VIN = 0.0 V (Both Inputs) - — 0.4 mA
NOYES: 2. Static Sensitive device. Unused devices must be stored in conductive
1. Functional operation abova the absolute maximum stress ratings is not material to protect devices from static discharge and static fields.

implied. 3. Switching times guaranteed by design, -
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TELEDYNE COMPONENTS 24E D WM 8917kL02 0005709 0 =&

PRODUCT INFORMATION r-52-13 -7  TSC426
TSCA427
Electrical Characteristics: over operating temperature range with 4.5 V < Vs < 18 V unless otherwise specified.
) ) Tsc4a27
TYPE NO, SYMBOL PARAMETER ~ CONDITIONS MIN TYP MAX UNIT
Logic 1 ; ) N
'I‘ T Vu Input Voltage 24 - v
Logic 0 _ _
5 2 Input Voltage ) ) 08 v
T 3 o Input Current D<ViN< Vs -10 - 10 A
4 VoH High Oufput Voltage Vs -0.026 - - \Y
0 . . _ .
2 5 VoL Low Output Voltage - - 0.025 \
P ' ViN=24V
¥ 6 Ro Qutput Reslstance loUT =10 mA, Vs = 18 V - 13 20 a
: VIN=08V . _
7 Ro Output Rgslstance fout = 10 mA, Vs = 18 V 8 16 1)
3, 8 Tr Rise Time Test Figure 1 — —_ 60 ns
1 -
:{ g Tr fFall Time Test Figure 1 - - 40 ns
] .
": E 10. Tot Delay Time Test Figure 1 —_ - 60 ns
N .
G 11 Tp2 Delay Time Test Figure 1 — — 120 ns
S(E 12 s Power Supply Current Viy = 3.0 V (Both Inputs) - — 12,0 mA
W .
P
R 1 1 Power Supply Current  ViN = 0.0 V (Bath Inputs) - - 06 mA
TSC428
Electrical Characteristics: Ta=25°C with 4.5 V< Vs < 18 V unless otherwise specified.
) ) TSC428
TYPE NO. SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
) Logic 1 )
:‘ T VH Input Voltage 24 - - v
Logic 0
5 2 Vi Input Voltage - - 08 v
T 3 IN Input Current 0<SVINS Vs -1 —_ 1 uA
4 VoH High Output Voltage Vs -0.025 — - \
8 5 Vou Low Qutput Voltage - — 0.025 v
T - Output High
P 6 Ro OutputFesistance Touy = 10 mA, Vs = 18V - 01 n
Output Low ) ;
T 7 Ro Output Reslgtance four = 10 mA, Vs = 18 V — 6 10 1)
8 Ik Peak Qutput Current — 1.8 — A
NOTEQ: ) 2; Static Sensitive devige. Unused devices must be stored in conductive

1. Funqllonal operation above the absolute maximum stress ratings is not

implied.
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TELEDYNE COMPONENTS

TSCA426
TSC427
TSC428

TSC428
Electrical Characteristics: Ta=25°C with 4.5V < Vs <18V unless otherwise specified.

26E D mm 8917L02 0005710 7 WA

DUAL POWER MOSFET DRIVER
T -52-/3- 90

TYPE NO. SYMBOL PARAMETER CONDITIONS MIN TSTCY?O MAX UNIT
:, 9 TR Rise Time Test Figure 1 - - ns
':I;T 10 Tr Fall Time Test Figure 1 — - 20 ns
'rlE‘ 11 Tot Delay Time Test Figure 1 - — 40 nsr
g 12 Tp2 Delay i‘imé Test Figure 1 - - 75 ns
§§ 18 I Power Supply Currernt 7 VIN = 3.6 V (Both Inputs) — - 8.0 mA
E g 14 Is Power Supply Current 7 ViN = 0.0 V {Both Inputs) — - 6.4 mA

TSC428

Electrical Characteristics: over operating temperature range with 4.5 V < Vs < 18 V unless otherwise specified.
TYPE NO. SYMBOL PARAMETER CONDITIONS MINV TS1S2V4P2! MAX UNIT

§ 1 VM m}? \}oltage 24 - - v

E 2 Vi %:,:.gdf \(l’oltage e - - 08 v

T o3 om Input Current 0<ViN< Vs -10 - 10 HA

4 VoH High Output Voitage Vs -0.025 — - v
§ 6§ VoL Low Output Voltage- - - 0;025 VV

5 e Ro Output Reslstance Quiput w%ﬁ‘A‘ Vs=18V - 13 0 n

v 7 Ro Output Resistance %:}1? :‘ 1"6’:‘ A Vs=18V - 8 15 n

Vsl 8 Tn Rige Time Test Figure 1 - - 60 ns
ﬁ T o Fall Time Test Figure 1 - - 0 ns
TIE. 10 Toi Delay Time ~ Test Figure 1 - - 60 ns
: 11 To2 Delay Time Te,;t Figure 1 — — 120 ns
Bl:' 12 Is Power Supply Current ViN=3.0V (Bothrlnputs) - - 12.0 mA
Eg 18 Is Power Supply Current Vin = 0.0 V (Both Inﬁuts) - - 0.6 mA

Noﬁlz 7 7 2, sﬁuc Sensitive device. Unused dovices mu;l be slé:red iﬁ coﬁduclive

1. Functional operation above the absolute maximum stress ratings is not

implied.

3. Switching times guaranteed by design.

11-16
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TELEDYNE COMPONENTS 24E D @A 891i7L02 0005711 9 W

T-52-13-% TSCA426

PRODUCT INFORMATION
TSC427

TSC428

Switching Time Test Circuits
T;ts-qav 7 stqtv
IflJ uf lT St | I:;‘J Ind I:TL St

INPUT Qe —Doﬁ T._‘::mm INSUT O Jl‘\/ J_
. I L pt Ic._ = 1000 p!
D = _D__ =

$C426

-

”»

(/2 TscAza)
BY.- | 0% 4B Vemereiemeanns
0%
NeuT INPUT
N M 10%
o To2 =04 Y - 90%
T AL Ll At Tt
R B vy B
0% 0% o1 7 ’
ouTrT ‘ ouTRUT !r - Yoz \
) 10%
) " ok Ty =
-

Figure 1: inverting Driver Switching Time

TIME {100 n/OIV)

TIME 1100 a1/OIV}
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Typical Characteristic Curves

TELEDYNE COMPONENTS
TSC426
TSC427
TSCA428

28k D

BN 48917L02 00057Lk2 0O W

DUAL POWER MOSFET DRIVER
T-52-/3-9D

Rise and Fall Time vs

Supply Voltage
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Rise and Fall Time vs

Temperature
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TELEDYNE COMPONENTS 26E D MM 8917L02 0005713 2 M

PRODUCT INFORMATION T-52-13-9 TSCA426

TSC427

Typical Characteristic Curves

Rise and Fall Time vs

Temperature Delay Time vs Temperature
® \ TSll:421 ! ‘ifr'i“}zsh c )
WA G ol ot oo vatin

T -
Vge 8V 7 Vsm v /

: / [ i A
B125
g a4 H ’
F / / =100
% ,l/‘ i Tpt ¥
» / A
= ”
2215 k-3 ] 75 W00 126 150 3215 %5 50 76 100 125 150
TEMPERATURE {°C) TEMPERATURE {°C}
Supply Current vs
Delay Time vs Supply Voltage Capacitive Load
110 " 20| -
1sc4z7
100 T “r \T[A y fg’\? 400 kH.
D2 - 2
0 — R
w 2 !
g o — e
Ta*25°C
E“ ct-‘looﬂp( éw !2?\1
= =
E Sa
%
N iy
50 N 20 y. &
© \‘\ Tor 10 20
20| ] Sl ol 1) ui

o & 10 15 2 10 100 1000. 10000
SUPPLY VOLTAGE (V) CAPAGIYIVE LOAD (pff
Supply Current vs Frequency High Output Voitage
7 vy 4o 2.20 1 - -
Pfﬁ's“c g rsc4|z1 l
@ Tp=25°C /
176
2 Vg= 18V Vs=BY /
¥ s "/
£ l Z 132 v
g ‘ | g A
Sa 3 /| A
5 | 4 l S 8 5V
: (I A=
® / - 1Y
o K
hsaper Lo '
00
Ol 10 100 1000 0 10 20 30 40 50 60 70 80 %0 100
FREQUERCY (kHzl CUARENT SOURGED (mA)

11-19

_TSCA428

Rise and Fall Time vs

Supply Voltage
= . 1&0421 I-
50 \\ et
- N
E &
H q

* \ \Q«

% TF

10 15
SUPPLY VOLTAGE (v}

Rise and Fall Time vs
Capacitive Load -

1k§

Vg=18V ]
| [
100 === =
Z
w
g =
|
f
1]
1
1 100 1000 10000
CAPACITIVE LOAD (pfl
Low Output Voltage
10 T T 1 I | |
| 4> Tsce2r
Ty = 26°C Vg=6V
08
E)
w
Qos 10 v
3 P
g BV_A
o4 - .
g 4/ P
o 7
02 A7
>
0.0 -
0 10 20 30 40 50 60 70 B0 90 10

CURRENT SUNK {mA}



TELEDYNE COMPONENTS

TSC426
TSCA427
TSC428

Typical Characteristic Curves
Qulescent Power Supply Current

24 D WM 8917b02 0005714 4 EE
DUAL POWER MOSFET DRIVER
T-52-3 -9

Quiescent Power Supply Current

vs Package Power vs
Supply Voltage Dissipation Supply Voltage
o T I g %° T T T 2y TecAzeaziAe| T
* TSC426/427, E . O TSC426/427/428 ) NO LOAD
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" Tao=25°C g N 644 = 160°CY 15
€ 8 e N\ 2
8 g
-] € w00 \ g
g1 H N g
; / g 400 N 3
3 a 3
00 2
/ g
s 7 z N\ - ® [
2
=
Z 10
0 o . °
1 5 E5) ) 13 100 125 160 50 100 150 700 300 400
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AMBIENT TEMPERATURE {°C}

Supply Bypassing

Charging and discharging large capacitive loads quickly
requires large cutrents. For example, changing a 1000 pf load
18 voits in 25 ns requires a 0.8 A current from the device
power supply.

To guarantee low supply impedancs over a wide frequency
range, a parailel capacitor combination is recommended for
supply bypassing. Low inductance ceramic disk capacitors
with short lead lengths (<0.5 inch) should be used. A 4.7 uf
solid tantalum capacitor in paralle! with one or two 0.1 uf
ceramic disk capacitors normally provides adequate by-
passing.

Grounding

The TSC426 and TSC428 contain inverting drivers. Ground
potential drops developed in common ground impedances
from input to oufput will appear as negative feedback and
degrade switching speed characteristics,

Individual ground returns for the input and output circuits or
a ground plane should be used.

input Stage

The input voltage level changes the no load or quiescent sup- '

ply current. The N channel MOSFET input stage transistor
drives a 2.5 mA current source load. With a logic “1" input,
the maximum quiescent supply current is 8 mA. Loglc "0"
input level signals reduce quiescent current to 400 uA maxi-
mum, Minfmum power dissipation occurs for logic “0" inputs
for the TSC426/427/428; unused driver inputs must be
grounded or tled to the positive supply.

The drivers are designed with 100 mV of hysteresis. This pro-
vides clean transitions and minimizes output stage current
spiking when changing states. Input voltage thresholds are
approximately 1.5 V making the device TTL compatible over
the 4.5 V to 18 V operating supply range. input currentis less
than 1 pA over this range.

The TSC426/427/428 may be directly driven by the TL494,
SG1526/1527, SG1524, SE5560 and simitar switch mode
power supply integrated circuits,

Power Dissipation

The supply current vs frequency and supply currentvs capa-
citive load characteristic curves will aid in determining power
dissipation calculations.

The TSC426/427/428 CMOS drivers have greatly reduced
quiescent DC power corisumption. Maximum qulescent
current is 8 mA compared to the DS0026 40 mA specifica-
tion. Fora 15 V supply, power dissipation is typically 40 mW.
Two other power dissipation components are.

® Qutput stage AC and DC load power.

® Transition state power.

Qutput stage power is:

Po = Ppc+ Pac
= Vo (ipc) + f CL V3
Where:
Vo = DC output voltage
Ipc = DC output load current
f = Switching frequency
Vs = Supply voltage

In power MOSFET drive applications the Ppe term is negli-
gible. MOSFET power transistors are high impedance,
capacitive input devices. In applications where resistive
loads. or relays are driven the Ppc companent will normally
dominate. :

The magnitude of Pac is readily estimated for several cases:

A4 =200 kHz B. . =200 kHz
2, Cr = 1000 pf 2. CL = 1000 pf
3. Vs =18V 3.Vs=15V
4, Pac =65 mW 4. Pac = 45 mW
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PRODUCT INFORMATION

28E D NN A917k0Z 0005715 L M
T-52-13-% TSCA426
TSC427

TSC428

During output level state changes, a current surge will flow
through the serles connected N and P channel output
MOSFETS as one device is turning "ON" while the other is
turning “OFF." The current splke flows only during output
transitions. The Input levels should not be maintained

Voltage Doubler

between the logic “0" and logic “1" levels. Unused driver Inputs
must be tied to ground and not be allowed to float. Average
power dissipation will be reduced by minimizing input rise
times. As shown in the characteristic curves, average supply
current is frequency dependent.
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Package Information

8-Pin Plastic Dip
(Package #4)

(Q 1
010 (0.41}

425 45 .
e i
020
015 0,38} 10 018
008 (0,201 090

’ _.l 8-Pin CerDIP

(Package #5)
OBR -

T
A 35 NOMINAL
4

:m

006 Seenau
200 ‘48 “'——‘
MAX.
820

on
009

037

Sp27
STANDOFF
WIDTH
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