MICREL

MIC4426/4427/4428
Dual 1.5A-Peak Low-Side MOSFET Driver

General Description

The MIC4426/4427/4428 family are highly-reliable dual low-
side MOSFET drivers fabricated on a BICMOS/DMOS process
for low power consumption and high efficiency. These drivers
translate TTL or CMOS input logic levels to output voltage
levels that swing within 25mV of the positive supply or ground.
Comparable bipolar devices are capable of swinging only
to within 1V of the supply. The MIC4426/7/8 is available in
three configurations: dual inverting, dual noninverting, and
one inverting plus one noninverting output.

The MIC4426/4427/4428 are pin-compatible replacements
for the MIC426/427/428 and MIC1426/1427/1428 with im-
proved electrical performance and rugged design (Refer to
the Device Replacement lists on the following page). They
can withstand up to 500mA of reverse current (either polarity)
without latching and up to 5V noise spikes (either polarity)
on ground pins.

Primarily intended for driving power MOSFETs, MIC4426/7/8
drivers are suitable for driving otherloads (capacitive, resistive,
orinductive) which require low-impedance, high peak current,
and fast switching time. Other applications include driving
heavily loaded clock lines, coaxial cables, or piezoelectric
transducers. The only load limitation is that total driver power
dissipation must not exceed the limits of the package.

Note See MIC4126/4127/4128 for high power and narrow
pulse applications.

Features

» Bipolar/CMOS/DMOS construction
» Latch-up protection to >500mA reverse current
* 1.5A-peak output current
* 4.5V to 18V operating range
» Low quiescent supply current
4mA at logic 1 input
400pA at logic 0 input
» Switches 1000pF in 25ns
» Matched rise and rall times
» 7Q output impedance
* <40ns typical delay
» Logic-input threshold independent of supply voltage
» Logic-input protection to -5V
» 6pF typical equivalent input capacitance
* 25mV max. output offset from supply or ground
» Replaces MIC426/427/428 and MIC1426/1427/1428
» Dual inverting, dual noninverting, and inverting/
noninverting configurations
» ESD protection

Applications

 MOSFET driver

» Clock line driver

» Coax cable driver

* Piezoelectic transducer driver

Functional Diagram
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MIC4426/4427/4428

Micrel, Inc.

Ordering Information

Part Number Temperature

Standard Pb-Free Range Package Configuration
MIC4426BM MIC4426YM —40°C to +85°C 8-Pin SOIC Dual Inverting
MIC4426CM MIC4426ZM —0°C to +70°C 8-Pin SOIC Dual Inverting
MIC4426BMM MIC4426YMM —40°C to +85°C 8-Pin MSOP Dual Inverting
MIC4426BN MIC4426YN —40°C to +85°C 8-Pin PDIP Dual Inverting
MIC4426CN MIC4426ZN —0°C to +70°C 8-Pin PDIP Dual Inverting
MIC4427BM MIC4427YM —40°C to +85°C 8-Pin SOIC Dual Non-Inverting
MIC4427CM MIC4427ZM —0°C to +70°C 8-Pin SOIC Dual Non-Inverting
MIC4427BMM MIC4427YMM —40°C to +85°C 8-Pin MSOP Dual Non-Inverting
MIC4427BN MIC4427YN —40°C to +85°C 8-Pin PDIP Dual Non-Inverting
MIC4427CN MIC4427ZN —0°C to +70°C 8-Pin PDIP Dual Non-Inverting
MIC4428BM MIC4428YM —40°C TO +85°C 8-Pin SOIC Inverting + Non-Inverting
MIC4428CM MIC4428ZM —0°C to +70°C 8-Pin SOIC Inverting + Non-Inverting
MIC4428BMM MIC4428YMM —40°C to +85°C 8-Pin MSOP Inverting + Non-Inverting
MIC4428BN MIC4428YN —40°C to +85°C 8-Pin PDIP Inverting + Non-Inverting
MIC4428CN MIC4428ZN —0°C to +70°C 8-Pin PDIP Inverting + Non-Inverting

Note

DESC standard military drawing 5962-88503 available;

MIC4426, CERDIP 8-Pin
MIC4427, CERDIP 8-Pin
MIC4428, CERDIP 8-Pin

SMD#: 5962-8850307PA
SMD#: 5962-8850308PA
SMD#: 5962-8850309PA

MIC426/427/428 Device Replacement

Discontinued Number

MIC426CM
MIC426BM
MIC426CN
MIC426BN
MIC427CM
MIC427BM
MIC427CN
MIC427BN
MIC428CM
MIC428BM
MIC428CN
MIC428BN

Replacement
MIC4426BM
MIC4426BM
MIC4426BN
MIC4426BN
MIC4427BM
MIC4427BM
MIC4427BN
MIC4427BN
MIC4428BM
MIC4428BM
MIC4428BN
MIC4428BN

Micrel Part Number: 5952-8850307PA
Micrel Part Number: 5952-8850308PA
Micrel Part Number: 5952-8850309PA

MIC1426/1427/1428 Device Replacement

Discontinued Number

MIC1426CM
MIC1426BM
MIC1426CN
MIC1426BN
MIC1427CM
MIC1427BM
MIC1427CN
MIC1427BN
MIC1428CM
MIC1428BM
MIC1428CN
MIC1428BN

Replacement
MIC4426BM
MIC4426BM
MIC4426BN
MIC4426BN
MIC4427BM
MIC4427BM
MIC4427BN
MIC4427BN
MIC4428BM
MIC4428BM
MIC4428BN
MIC4428BN
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MIC4426/4427/4428 Micrel, Inc.
Pin Configuration
MIC4426 MIC4426 MIC4427 MIC4427 MIC4428 MIC4428
el fene N[ ne sell |
INA[2] 7]ouTA 2 INA[Z] [7]ouTA INA[2]
GND[3] [6]Vs GND[3] 6]V GND[3]
INB[4] 5]ouTs * INB[4] l5]ouTB INB[4]
Dual Dual Inverting+
Inverting Noninverting Noninverting

Pin Description

Pin Number Pin Name Pin Function
1,8 NC not internally connected
2 INA Control Input A: TTL/CMOS compatible logic input.
3 GND Ground
4 INB Control Input B: TTL/CMOS compatible logic input.
5 ouTB Output B: CMOS totem-pole output.
6 Vg Supply Input: +4.5V to +18V
7 OUTA Output A: CMOS totem-pole output.
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Micrel, Inc.

MIC4426/4427/4428

Absolute Maximum Ratings(")

Supply Voltage (Vg)....coovveieiiiiiiici +22V
Input Voltage (Vi) ..eoeeeeeirenienne. Vg + 0.3V to GND - 5V
Junction Temperature (T ) ........ccooeviiiiiiiiiiie, 150°C
Storage Temperature...........cccocceeeennnnen. —65°C to +150°C
Lead Temperature (10 SEC.) ...cccvvvrriiiiiieeeeeeee s 300°C

ESD Rating®)

Electrical Characteristics®

Operating Ratings®

Supply Voltage (Vg).....cooovveviieiiiiicicis +4.5V to +18V
Temperature Range (T,)
(A) e -55°C to +125°C
(B) e —40°C to +85°C

4.5V =V, =18V; T, = 25°C, bold values indicate full specified temperature range; unless noted.

Symbol | Parameter Condition | Min | Typ | Max | Units
Input
Vi4 Logic 1 Input Voltage 24 1.4 \
24 1.5 \Y
Vi Logic 0 Input Voltage 1.1 0.8 \Y,
1.0 0.8 \Y
N Input Current 0<V|ysVg -1 1 MA
Output
Vou High Output Voltage Vs—0.025 Vv
VoL Low Output Voltage 0.025 \Y,
Ro Output Resistance lout = 10mA, Vg = 18V 6 10 Q
8 12 Q
Ipk Peak Output Current 1.5 A
| Latch-Up Protection withstand reverse current >500 mA
Switching Time
tr Rise Time test Figure 1 18 30 ns
20 40 ns
te Fall Time test Figure 1 15 20 ns
29 40 ns
th Delay TIme test Figure 1 17 30 ns
19 40 ns
tho Delay Time test Figure 1 23 50 ns
27 60 ns
tow Pulse Width test Figure 1 400 ns
Power Supply
I Power Supply Current Vina = Ving = 3.0V 0.6 1.4 45 mA
1.5 8 mA
I Power Supply Current Vina = Ving = 0.0V 0.18 0.4 mA
0.19 0.6 mA
Notes:

1. Exceeding the absolute maximum rating may damage the device.

2. The device is not guaranteed to function outside its operating rating.
3. Devices are ESD sensitive. Handling precautions recommended.

4. Specification for packaged product only.
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MIC4426/4427/4428

Micrel, Inc.

Test Circuits

1000pF

o OUTB
1000pF

E— 2.5V

tw

et ——f— tr —] e tpy —l— tg —]

Vs

90%

OUTPUT
10%

ov

Figure 1b. Inverting Timing

1000pF

o OUTB
1000pF

Figure 2a. Noninverting Configuration

5V

777777777 , 2.5V
90% =
INPUT s
10% A
oV .
PW
\Y tpr——— tr — — to 4"H te
S
90% !
OUTPUT
10%

ov

Figure 2b. Noninverting Timing

April 2008

M9999-042108



MIC4426/4427/4428

Micrel, Inc.

Electrical Characteristics
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MIC4426/4427/4428

Micrel, Inc.

Applications Information
Supply Bypassing
Large currents are required to charge and discharge large

capacitive loads quickly. For example, changing a 1000pF
load by 16V in 25ns requires 0.8A from the supply input.

To guarantee low supply impedance over a wide frequency
range, parallel capacitors are recommended for power supply
bypassing. Low-inductance ceramic MLC capacitors with short
lead lengths (< 0.5”) should be used. A 1.0uF film capacitor
in parallel with one or two 0.1uF ceramic MLC capacitors
normally provides adequate bypassing.

Grounding

When using the inverting drivers in the MIC4426 or MIC4428,
individual ground returns for the input and output circuits or
a ground plane are recommended for optimum switching
speed. The voltage drop that occurs between the driver’s
ground and the input signal ground, during normal high-cur-
rentswitching, willbehave as negative feedback and degrade
switching speed.

Control Input

Unused driver inputs must be connected to logic high (which
can be Vg) or ground. For the lowest quiescent current
(< 500pA) , connect unused inputs to ground. A logic-high
signal will cause the driver to draw up to 9mA.

The drivers are designed with 100mV of control input hys-
teresis. This provides clean transitions and minimizes output
stage current spikes when changing states. The control input
voltage threshold is approximately 1.5V. The control input
recognizes 1.5V up to Vg as alogic high and draws less than
1pA within this range.

The MIC4426/7/8 drives the TL494, SG1526/7, MIC38C42,
TSC170 and similar switch-mode power supply integrated
circuits.

Power Dissipation
Power dissipation should be calculated to make sure that the
driver is not operated beyond its thermal ratings. Quiescent
power dissipation is negligible. A practical value for total
power dissipation is the sum of the dissipation caused by the
load and the transition power dissipation (P_+ Py).
Load Dissipation
Power dissipation caused by continuous load current (when
driving aresistive load) through the driver’s output resistance
is:

PL=12Rg
For capacitive loads, the dissipation in the driver is:

P =fC_Vg?
Transition Dissipation
In applications switching at a high frequency, transition power
dissipation can be significant. This occurs during switching
transitions when the P-channel and N-channel output FETs
are both conducting for the brief moment when one is turning
on and the other is turning off.

Pr=2fVgQ
Charge (Q) is read from the following graph:

1x10-8
8x109

-
-

6x10-9 /

4x10-9

3x10-9

CHARGE (Q)

/
2x10-9 //

/

4 6 8 10 12 14
SUPPLY VOLTAGE (V)

1x10-9
16 18

Crossover Energy Loss per Transition

April 2008

M9999-042108



MIC4426/4427/4428 Micrel, Inc.

Package Information

0026 (0.68) | |
MAX |:| |:| |:| |:| . PIN 1
0.157 (3.99) v DIMENSIONS:
0.150 3.81) INCHES (MM)

Hbobb
SRR T
005T0Y127)

# 0.0098 (0.249) ){5"
0.0040 (0.102)

(E=i=i=r: MR R, S
? 0.197 (5.0) ? 0°- 8? 0.050 (1.27) j‘
0.189 (4.8) SEATING 0.016 (0.40)

0.064 (1.63)
0.045(1.14) PLANE 0.244 (6.20)
0.228(5.79)
8-Pin SOIC (M)
{  AAAA
0.122 (3.10) Dl o.199 (5.05) DIMENSIONS:
0.112(2.84) 0.187 (4.74) INCH (MM)
f HHEY
- | 0.120 (3.05)
N ~1°0.116 (2.95)
0.036 (0.90) 0.043 (1.09)
0.032(0.81) 0.038 (0.97) 0,007 (0.18)
¢ ¢ 0.012 (0.30)R 0.005 (0.13)
Ea ST ‘ o Q{f
0,012 (0.03) ‘ 0. 008 0.008 (0.20) 5° MAX 0012 (0.03) R
0.004 (0.10) 0° MIN
0.0256 (0.65) TYP % 0.039 (0.99)
0.035 (0.89)

~+—0.021 (0.53)

8-Pin MM8™ MSOP (MM)

| D |
‘ PIN #1
OO nonnnm ID MARK LEAD TYPE 8LD 14/16LD 18LD 200D
STAND-OFF Al | 0.01S MIN| 0015 MIN 0.015 MIN | 0.015 MIN
o1 J LEAD WIDTH B 0.018 0.018 0018 0.018
N R SPADE WIDTH * Bl 0.060 0.060 0,060 0.060
LEAD THICKNESS x c 0.010 0.010 0.010 0.010
‘\‘J oo d H R I — LENGTH TOL _£0.004 p | 0375 0.750 0890 1,020
—] |-y Bl —=| |=— AL END LEADS <40 -—— oA ——=| 0.030 ~ 0,030 ~ 0.030 ~ 0.030 ~
ARE HALF LEAD TYPES € IDENT DEPTH bt 0.060 0.060 0.060 0.060
""""""""""" SHOULDER WIDTH 0300 ~ 0300 ~ 0300 ~ 0300 ~
OUTER TO OUTER E 0.325 0325 0.325 0325
TOP VIEW END VIEW WIDTH TOL  +0.004 £l 0250 0.250 0250 0250
LEAD SPREAD 0320 ~ 0320 ~ 0320 ~ 0320 ~
OUTER TO OUTER e 0370 0370 0.370 0370
! VIS0039 40 LEAD PITCH * el 0100 0100 0.100 0100
02 LEAD LENGTH TOL 0.004 L 0125 0125 0.125 0125
-
\ 1 SPADE VIDTH, LEAD WIDTH AND LEAD THICKNESS IDENT RADIUS R 0030 0.030 0.030 0.030
EXCLUSIVE OF TIN PLATING OR SOLDER PLATING/
[ B ¢ T DIFPING THICKNESS, TOTAL THICKNESS TOL +0.004| T 0130 0130 0130 0130
2 PACKAGE OUTLINE EXCLUSIVE OF ANY MOLD FLASHES, 0.075REF14LD
‘ — 1 3, PACKAGE OUTLINE EXCLUSIVE OF BURR DIMENSION. LEAD TO END PACKAGE W | 0.025REF |ggoSpEFieLn| 0O045REF 0.060REF
— e 4. % - REFERENCE DIMENSION.
L ? 5. PACKAGE AND FINISHING 1 IDENT DRAFT TOL +3° 01 [ i * kil
Al TOP, BOTTOM & ALL SIDE : MATTE VDI #24~27. END ANGLE (4x) TOL 13- ) . - p -
f SIDE_ANGLE (4x) TOL +3° 03 i d i -
=]l — | |=—3
SIDE VIEW 8-Pin Plastic DIP (N)
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MICREL INC. 2180 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL + 1 (408) 944-0800 FAX + 1 (408) 474-1000 WEB http://www.micrel.com

This information furnished by Micrel in this data sheet is believed to be accurate and reliable. However no responsibility is assumed by Micrel for its use.
Micrel reserves the right to change circuitry and specifications at any time without notification to the customer.

Micrel Products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction of a product can
reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a) are intended for surgical implant into
the body or (b) support or sustain life, and whose failure to perform can be reasonably expected to result in a significant injury to the user. A Purchaser’s
use or sale of Micrel Products for use in life support appliances, devices or systems is a Purchaser’s own risk and Purchaser agrees to fully indemnify
Micrel for any damages resulting from such use or sale.

© 2003 Micrel, Incorporated.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




