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Description and Applications

The NK-ZXGD3005E6 is a high-speed non-inverting single gate
driver capable of driving up to 10A into a MOSFET or IGBT gate
capacitiveload from supply voltages up to 25V. With propagation
delay timesdown to <10ns and correspondingly rise/fall times of <
20ns.

This gate driver ensures rapid switching of the MOSFET or IGBT to
minimize power losses and distortion in high current switching
applications. It is ideally suited to act as a voltage buffer between the
typically high output impedances of a controller IC and the effectively
low impedance on the gate of a power MOSFET or IGBT during
switching. Its low input voltage requirement and high current gain
allows high current driving from low voltage controller ICs.

The NK-ZXGD3005E6 has separate source and sink outputs that
enables the turn-on and turn-off times of the MOSFET or
IGBT to be independently controlled. In addition, the wide supply
voltage range allows full enhancement of the MOSFET or IGBT to
minimize on-state losses and permits +15V to -5V gate drive
voltage to prevent dV/dt induced false triggering of IGBTSs.

The NK-ZXGD3005E6 has been designed to be inherently rugged
to latch-up and shoot-through issues. The optimized pin-out

SOT26 package eases board layout, enabling reduced parasitic
inductance of traces.

Power MOSFET and IGBT Gate Driving in:

e  Synchronous Switch-Mode Power Supplies

e  Power Factor Correction (PFC) in Power Supplies
e  Secondary Side Synchronous Rectification

e  Plasma Display Panel Power Modules

. 1, 2 and 3-Phase Motor Control Circuits

e  Audio Switching Amplifier Power Output Stages

e  Solar Inverters

25V 10A GATE DRIVER IN SOT26

Features and Benefits

. Emitter-Follower Configuration for Ultra-Fast Switching

. <10ns Propagation Delay Time

. <20ns Rise/Fall Time

. Non-Inverting Voltage Buffer Stage

. Wide Supply Voltage Up to 25V to Minimize On-Losses

. 10A Peak Current Drive into Capacitive Loads

. Low Input Current of 1mA to Deliver 4A Output Current

. Separate Source and Sink Outputs for Independent Control of
Rise and Fall Time

. Optimized Pin-Out to Ease Board Layout and Minimize Parasitic
Inductance of Traces

. Rugged Design That Avoids Latch-Up or Shoot-Through Issues

. Near - Zero Quiescent Supply Current

Mechanical Data

. Case: SOT26

. Case Material: Molded Plastic, “Green” Molding Compound
UL Flammability Classification Rating 94V-0

. Moisture Sensitivity: Level 1 per J-STD-020

. Terminals: Finish — Matte Tin Plated Leads, Solderable per
MIL-STD-202, Method 208

. Weight: 0.018 grams (Approximate)

Pin Name Pin Function
SOT26 Vee |: :|Source
Vcec Supply Voltage High
IN I: :l Do Not Connect IN Driver Input Pin
VEE Supply Voltage Low
Vee I: :ISi”k
SOURCE Source Current Output
Top View SINK Sink Current Output
Top View Pin-Out
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25V 10A GATE DRIVER IN SOT26

Typical Application Circuit

VS
vce
RLOAD
Vee
- R1
Q SOURCE
e IN
=
= SINK I‘
o]
(@] D1
Vee R2
Maximum Ratings (@Ta = +25°C, unless otherwise specified.)
Characteristic Symbol Value Unit
Supply Voltage, with Respect to VEe Vce 25 \
Input Voltage, with Respect to Vee VIN 25 \Y
Output Difference Voltage (Source — Sink) AV/(SOURCE-SINK) +7.5 \%
Peak Output Current IPK +10 A
Input Current IiN +100 mA
Thermal Characteristics (@Ta = +25°C, unless otherwise specified.)
Characteristic Symbol Value Unit
Power Dissipation (Notes 5 & 6) p 1.1 W
Linear Derating Factor D 8.8 mW/°C
Thermal Resistance, Junction to Ambient (Notes 5 & 6) Reia 113 MW
Thermal Resistance, Junction to Lead (Note 7) ReJL 105
Operating and Storage Temperature Range T3, TstG -55 to +150 °C
Notes: 5. For a device surface mounted on 25mm x 25mm x 0.6mm FR4 PCB with high coverage of single sided 10z copper, in still air conditions; the device is

measured when operating in a steady-state condition. The heatsink is split in half with the pin 1 (Vcc) and pin 3 (Veg) connected separately to each half.
6. For device with two active die running at equal power.

7. Thermal resistance from junction to solder-point at the end of each lead on pin 1 (Vcc) and pin 3 (Veg).
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25V 10A GATE DRIVER IN SOT26

Electrical Characteristics (@Ta = +25°C, unless otherwise specified.)

Characteristic Symbol Min Typ Max Unit Test Condition
Output Voltage, High Vou — Vcc-0.8 — v VIN = Vcc
Output Voltage, Low VoL — VEE+0.2 | VEE+ 0.5 VIN = VEE
25 — — lg = 100pA, ViIN = Vcc
Supply Breakdown Voltage BV Y ;
il 9 cc 25 _ — lo = 100yA, Vin = VeE = OV
. — — 50 Vce =20V, Vin= Vce
uiescent Supply Current A :
Q PRl lo _ _ 50 " [Vec=20V, Vin= Vee = 0V
Source Current I(SQURCE) — 4.0 — A Vce =5V, Iin=1mA, Vout = 0V
Sink Current 1(SINK) — 3.8 — Vcc =5V, in=-1mA, Vour = 5V
6.4 RIN=200Q 1\, _ 15V, Vee = OV
5.5 Rin = 1kQ .
Source Current | _ 39 . A Rin = 10KO Vin =15V
with Varying Input Resistances (SOURCE) 55 RIN - 100kq |Gt = 100nF, Ru=0.180Q
. IN= — —
0.44 Rin = 1000kQ Rsource = 0Q, Rsink = 0Q
7.7 RIN=200Q 1\~ 18V, Vee = OV
; 6.5 Rin = 1kQ
Sink Current | _ a4 _ A Rin = 10kO Vin =15V
with Varying Input Resistances (SINK) 23 RIN - 1ookq |Ct=100nF, Ri=0.180Q
. IN= - _
0.46 Rin = 1000kQ Rsource = 0Q, Rsink = 0Q
tagrise) 8 Vcc =15V, VEE= 0V
rise _
Switching Times tr 48 . \F\/’IN —_C;\é(t)o 15v
with Low Load Capacitance Ci = 10nF - 16 - IN=
P L e P CL=10nF, RL=0.18Q

Rsource = 0Q, Rsink = 0Q
Vcc =15V, VEe = OV

td(rise) 46

Switching Times tr 419 s \F\/’IN :—(i\list)o 15v
with High Load Capacitance CL = 100nF - 47 - IN=
’ P : td(tff") 467 CL = 100nF, RL = 0.18Q
Rsource = 0Q, Rsink = 0Q
td(rise) 24 Vcc =15V, VEe = -5V
rise _
Switching Times tr . 133 _ . \éIN = 1SI(:;) 15V
with Asymmetric Source and Sink Resistors td(all) 16 IN=
37 CL=10nF, RL=0.18Q

tf

Rsource = 4.7Q, Rsink = 0Q

Switching Test Circuit and Timing Diagram

Vce
90%
Vce @ VIN
Rsource
50Q Rin N SOURCE 10%]
—e—] 1—JNK-ZXGD3005E6 I —_ _
SINK td(rise) Laran)
— \—
Vv Rsink C -\
500 Ve [- 20% 90%
R
- Vout
¢ L i i w0
- Kk—

tr t
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25V 10A GATE DRIVER IN SOT26

Typical Switching CharacteristicS (@Ta= +25°C, unless otherwise specified.)

/ | V=010 15V ‘VIN‘= 0to 15V
15 r[ Vo= 15V 15 / | V=15V
1’ Veg= 0V / \ Vge= 0V
< Ry = 1ka < Ry = 1kQ
2 10 ’ C,_=10nF B’ 10 ,\ \ C, = 100nF
oy I Vout R, =0.180 o Vour \ R =0.180
g 5 RSOURCE: 0Q — 5 \ RSOURCE: 00 ]
g 7\V RSINK =00 g V \ RSINK =0Q
IN t IN
\
0 v E— 0
0 100 200 300 400 500 600 700 800 00 05 10 15 20 25 30 35
Time (ns) Time (us)
Switching Speed Switching Speed
Low Load Capacitance C| =10nF High Load Capacitance C| = 100nF
— 10 erme=rremr——mm
15 | Viy=-51015V . F v, =010 15V
[ / N veessv < 1 Ve L
Vi .=-5V B - -
- 10 EE - V= 0V
b AN v Ry = 1k 1 qC) 01l Square Wave 7 7 /7
) ouT C_=10nF = - e = = i |
g 5 / R =0180 - 8 it HC + i v v
o ]\ Rsource™ 472 1 > 0.01 =3 L~ |
> 0 Vin R = 00 a i Hi=H
/ | o i /1 C=1nF
5’) 1E-3 p=r = = = L
5 - %ﬁ% C.=100F
1E-4 ___M’ m’ d d L
0 100 200 300 400 500 600 700 800 10 100 1k 10k 100k 1M
Time (ns) Frequency (Hz)
Switching Speed Supply Current

Asymmetric Source and Sink Resistors
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25V 10A GATE DRIVER IN SOT26
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Typical Switching Characteristics (@Ta= +25°C, unless otherwise specified.)

2 10 =m = 10 T
: — ‘ ."H — S/ = ~= ~
% T N = i .:'
~—— [ ~
% 1 T — N\ N\ C=1F | q‘__) 1 T~ N\ \nnn.. C=1F |
— o
@) N ] 5 N =
o c=100nF{ QO N ™= =100nF ]
o NN ‘ i
S g1l vn=isv \ | £ V) = 15V N
= C =10nF= 01K " - —]
((/3) = Voo™ 15V S N 7;:1 = 2 = Vo= 15V \ C 10”':5
i~ | Vee= OV © [ Vee= 0V
© - R, =0.180 g g - R _=0.180
0. 001t = Y Y SUTTT h ColnF]
1k 10k 100k 1M 10M 1k 10k 100k 1M 10M
R, Input Resistance (Q) R, Input Resistance (Q)
Source Current vs. Input Resistance Sink Current vs. Input Resistance
11 T 11
1000 | Ry1Me — 1000 | Rw=1Me =]
— —
11 11 =
- - R, =100k e e et - [ R, =100kQ =
@' 100 —T —— 4 2100 ==ut —
= < 1 =
g = Y v, a@v% S = — .
5 g = - I g™ =
LY == ===\ = vg; 18V 10 | = — X'“-ﬁ—x
— R =1k Rw10k=] oy R ke wOkeSE o
R =2000 (], " R =200Q ], " Ee
| R,= | L R, =0.180 | R, =20004 |y i R, =0.180
(i T | L
1 10 100 1k 1 10 100 1k
C, Load Capacitance (nF) C, Load Capacitance (nF)
Turn-On Delay Time Turn-Off Delay Time
11 = —F 1 =
10000 |- R=1ME — 10000} Ri"MO -
== i == —
1000 | 710 —_ 1000} Rw100k2 - ol
— — ; m —
£ : H < = |
:/“ 100 = RIN::I'OkQ — : VIN =15V H - 1005 RlN::I'OkQ ¥ V., =15V
N s = t NCH IN
T I\ V..=15V | NI _
TN R =1k oy | R =1kq — Vec= 19V
yly?y 206 IN Veg= 0V Hrt t IN V. =0V
=2000 - i R =2000 ee
0 HE— A 10 F— RL=0.180
1 10 100 1k 1 10 100 1k
C, Load Capacitance (nF) C, Load Capacitance (nF)
Turn-On Rise Time Turn-Off Fall Time
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Application Notes

25V 10A GATE DRIVER IN SOT26

Independent Control of Rise and Fall

Load

Time
DESAT
An application may require the turn-on (ton) and turn-off (torr) time +15v
to be independently controlled, which can be achieved by setting v
different Rsource and Rsink values. With asymmetric Rsource Isolated == R
. . . . SOURCE SOURCE
and Rsink resistors, then a potential difference will occur between N | diveric loir Rin gy
the SOURCE and SINK pins during the switching transition. If the m‘:‘gg_on NK-ZXGD3005E6
potential difference across the SOURCE and SINK pins is greater P ' SINK Romi
than 7.5V, then it could damage the NK-ZXGD3005ES6.
VEE
In this circuit example of driving an IGBT, a blocking diode is GND -
added in series with Rsink to protect against excess reverse -5V =
current being induced into the SINK pin.

Circuit Example of Driving A MOSFET Circuit Example of Driving An IGBT
Application example of gate driving a MOSFET from OV to 15V with Application example of gate driving an IGBT with independent ton and
Rsource = Rsink = 0Q torF using asymmetric Rsource and Rsink. In addition, the gate is

driven from -5 to +15V to prevent dV/dt induced false triggering.
Load
Load
» DESAT
+15V
+15V
Vce
SOURCE RsoURCE vee
bRV RN 1N : ésrf)vlsﬁelg . SOURCE RSOURCE
Power NK-ZXGD3005E6 ] IN+ with outr AR, N NK-ZXGD3005E6
Supply SINK protection
Controller Rsink SINK RSINK
Ic
V
GND = GND VEE
jpm— L
— -5V —
Switching Time Characteristic Switching Time Characteristic
15 / V)y=0to 15V 15 V) =-51015V |
7~ ’ V= 15V Vo= 15V |
I Vee= 0V —~ 10 / V= -5V 1
,>-\ 10 R\ = 1kQ \>_/ '\ Vv Ry = 1ka
< ’\ C, =10nF ) ouT C, = 10nF
9 I Vour R =0.180 2 5 / R =018 |
(_49 5 RSOURCE: 0Q % I\ RSOURCE: 470 4
g 7\V|N RS\NK 0Q > 0 I VIN RSINK =00
0 v -5 v e
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
Time (ns) Time (ns)
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Package Outline Dimensions

— T
B
c LD

? Seating Plane E
C

Suggested Pad Layout

YS-ZXGD3005E6

SOT26

25V 10A GATE DRIVER IN SOT26

SOT26
Dim | Min | Max | Typ
Al |0.013|0.10 | 0.05
A2 100|130 1.10
A3 | 0.70/0.80| 0.75
b [035]050| 0.38
¢ |0.10/0.20| 0.15
D [290]3.10| 3.00
e - - 0.95
el - - 1.90
E |270[3.00| 2.80
E1 |150|1.70| 1.60
L [035/055| 0.40
a - - 8°
al - - °
All Dimensions in mm

»‘L‘«/a

SOT26
Ij_:l . \ Dimensions | Value (in mm)
T C 2.40
C1 0.95
Y1 G — - 4 - G 1.60
X 0.55
Y 0.80
D Y1 3.20
- ooo-
f ——J X ‘<—
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