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Latch-Immune High-Speed, High-Current
Single MOSFET/IGBT Driver
IXLD4420/4429

General Description
The tXLD4420/4429 MOSFET/IGBT Drivers are tough, effi-

cient, and easy to use. This family of devices are 6A (peak)"

single output MOSFET or IGBT Drivers.

The IXLD4420/4429 will drive even the largest MOSFETs
and IGBTs at high speed improving the safe operating area
margins.

These devices are tough due to extra steps taken to pro-
tect them from failures. An epitaxial layer is used to prevent
CMOS Latch-up. Proprietary circuits allow the input to swing
negative as much as 5V without damaging the part. Special
circuits have been added to protect against damage from
Electro-static Discharge. A special molding compound is used
for increased moisture resistance and increased ability to
withstand high voltages.

Because these devices are fabricated in CMOS, they run cool,
use leéss power and are easier to drive. The rail-to-rail swing
capability of CMOS better insures adequate gate voltage to
the MOSFET/IGBT during turn on and turn off.

The MOSFET/IGBT Drivers are flexible and easy to use. These
devices replace three or mare discrete components with a
single device to save PCB area. Any logic input from 2.4V to
Vg can be used without the need for external speed-up capa-
citors or resistor networks.

This family of devices is available in inverting (IXLD4429) and
non-inverting (IXLD4420)} configurations. There is an IXYS
MOSEET/IGBT Driver just right for any application.

Pin Configuration

Features

¢ Latch-Up Protected. Will Withstand 500mA
Reverse Output Current

* Logic Input Will Withstand Negative Swing of Up to 5V
¢ Matched Rise and Fall Times . ............. 25nS
e High Peak Output Current . . ........ 6.0 Amp Peak
*

High Capacitive Load Drive

Capability. . . . ............... 10,000pF in 60nS

® Wide OperatingRange . . . ........... 4.5V to 18V
e lowDelayTime ................... 55nS Max.
® Rise Time, Typical . ... ............ 20nS
® Fall Time, Typical ................ 20nS

Consistent Delay Times with Changes in Supply Voltage
Logic High Input for any Volitage From 2.4V to Vg
Logic Input Threshold independent of Supply Voitage
Low Supply Current -

® 450uA with Logic 1 Input

¢ 55uA with Logic O Input
Low Output Impedance . . . ............ 2.5 Ohms
Output Voltage Swing to Within 256mV of Ground or Vg +
* Available in Inverting (IXLD4429) and Non-inverting
(IXLD4420) Configurations

The IXLD4429 is pin-compatible with the popular IXLD429.

The TO-220 packaged version allows the user to utilize the
driver at higher frequencies without the power dissipation
limit of the DIP package.
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NC = NO INTERNAL CONNECTION NC = NO INTERNAL CONNECTION

Applications

¢ Switch Mode Power Supplies
s Motor Controls

s Pulse Transformer Drive

e Class D Switching Amplifiers

Ordering Information

Temperature
Part No. Package Range
IXLD4420/29COA 8-Pin SO 0°C to 70°C
IXLD4420/29CPA 8-Pin Plastic DIP 0°C to 70°C
IXLD4420/291JA* 8-Pin CerDIP —25°C to 85°C
IXLD4420/29MJIA* * 8-Pin CerDIP —-55°C to 125°C
IXLD4420/29Y CHIP 25°C
1XLD4420/29CTA T0O-220 (5 lead) 0°C to 70°C

* For devices with 126°C, 160 Hour Burn In add /Bl to part number
suffix.

** 883 processing available.
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High-Speed, High-Current Single MOSFET/IGBT Driver

1XLD4420/4429

Absolute Maximum Ratings (Notes 1, 2, 3)
Power Dissipation

Plastic . ... . ittt i 500mwW

CerDIP ..o i 800mw

TO-220 . . i e e 16W
Derating Factors

Plastic.............. .. 5.6mW/°C Above 36°C

CerDIP ..o .o i i e 6.0mw/°C

TO-220 ... i e 130mw/°C
Supply Voltage . .......iiiiiiinnn i iiiiennn 20v
Input Voltage Any Terminal . . ........ -5V to Vg + 0.3V
IXLD4420/4429

Operating Temperature

MVersion................... —-55°C to +125°C

I Version . .................. —-2b6°C to +85°C

CVersion ...................... 0°C to +70°C
Maximum Junction Temperature ............. +150°C
Storage Temperature ......... ... —Bb5°Cto +150°C
Lead Temperature (10Sec) . ...........ovunn.. 300°C
CerDIP 6,4 {Junction — Ambient) . ........... 160°C/W
Plastic ;4 {Junction — Ambient) ............ 170°C/W
TO-220 9, (Junction — Ambient) . ........... 80°C/wW
TO-220 0y (Junction — Case) .............. 7.5°C/W

Electrical Characteristics: T, = 25°C with 4.5V < V*5 < 18V unless otherwise specified.

TYPE SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Logic 1
l:l Vin Input Voltage 2.4 1.8 - v
P Logic O
l,‘! Vi Input Voltage - 1.3 0.8 v
Viy (Max) Input Voltage Range -5.0 — V*s+0.3 A
Note IN P g g s 7
2 i
IlN Input Current 0V<V|N<Vs -10 - 10 [.IA
Vou High Output Voltage See Figure 1 V*s—0.025 — — \
VoL Low Qutput Voltage See Figure 1 - - 0.025 Vv
o _
. Vi = 0.8V for 4420; Viy = 2.4V for 4429 _
¥ Ro Qutput Resistance lour = 10mA, V'g = 18V 2.1 2.8 Q
P . Viy = 2.4V for 4420; Vjy = 0.8V for 4429
U Ro Output Resistance lour = 10mA, V'g = 18V - 1.5 2.5 Q
T
lpk Peak Qutput Current  V*g = 18V (See Figure 5) - 6.0 - A
| Latch-Up Protection Withstand Reverse Current >600 — - mA
vsv T Rise Time Test Figure 1, C, = 2500pF - 25 35 nS
{T
g,{, Te Fall Time Test Figure 1, C_ = 2500pF — 25 35 nS
HE
I!l Tot Delay Time Test Figure 1 - 55 75 nS
G ;
Note 3 Toa Delay Time Test Figure 1 - 55 75 nS
p [ ls Power Supply Current  Vyy = 3.0V - 0.45 1.6 mA
U
Q
wh Is Power Supply Current  Vjy = 0.0V - 55 150 uA
B
Ry V's Operating Supply Voltage 4.5 — 18 \Y
NOTES:
1. Functional operation above maximum stress ratings containers. Handling personnel and equipment should be
is not implied. grounded to prevent damage from static discharge.

2, Static Sensitive Device. Store only in conductive

3. Switching times guaranteed by design.

IXYS Corporation e 2355 Zanker Rd., San Jose, CA 95131-1109 ¢ TEL: (408) 435-1900 « TLX: 384928 IXYS SNJ UD ¢ FAX: (408) 435-0670
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High-Speed, High-Current Single MOSFET/IGBT Driver

1XLD4420/4429

Q - 1XLD4420/4429
Electrical Characteristics: over operating temperature range with 4.6V < Vg < 18V unless otherwise specified.

TYPE SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Logic 1
|!‘ Vi Input Voltage 24 - - v
P Logic O
¥ Vi Input Voltage - - 0.8 v
Vi (Max) Input Voltage Range -5.0 — V's+0.3 Vv
Note
2
In Input Current oVsVp <V -10 — 10 HA
Vou High Output Voltage See Figure 1 V*'g-0.025 - — Vv
0
¥ Vou Low Output Voltage  See Figure 1 - - 0.025 v
P Viy = 0.8V for 4420; V) = 2.4V for 4429
; v =0 P ViN . -
¥ Ro Output Resistance lour = 10mA, Vg = 18V 3.0 5.0 Q
_ . Vin = 2.4V for 4420; V)y = 0.8V for 4429 _
Ro Output Resistance lour = 10mA, Vg = 18V 2.3 5.0 Q
st Ta Rise Time Test Figure 1, C, = 2500pF — 32 60 nS
-:- T T Fall Time Test Figure 1, C_ = 2600pF — 34 60 nS
Sy
H E Toy Delay Time Test Figure 1 - 50 100 nS
i
N Tos Delay Time Test Figure 1 - 65 100 nS
C, P S ls Power Supply Current  Vjy = 3.0V - 45 3.0 mA
7 U -
(]
Wg lg Power Supply Current  Vjy = 0.0V - .06 0.4 mA
EL
Ry V'g Operating Supply Voitage 4.5 - 18 \%
NOTES:
1. Functional operation above maximum stress ratings containers. Handling personnel and equipment should be
is not implied. grounded to prevent damage from static discharge.
2. Static Sensitive Device. Store only in conductive 3. Switching times guaranteed by design.

¥
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High-Speed, High-Current Single MOSFET/IGBT Driver

IXLD4420/4429

Figure 1. Functional Diagram ;:
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IXLD4420/4429

Typical Characteristics Curves
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Typical Characteristics Curves (Cont.)
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High-Speed, High-Current Single MOSFET/IGBT Driver

IXLD4420/4429
{ Typical Applications
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High-Speed, High-Current Single MOSFET/IGBT Driver

IXLD4420/4429

Supply Bypassing

Charging and discharging large capacitive loads quickly re-
quires large currents. For example, charging a 2500pF load
18 volts in 26nS requires a 1.8A current from the device power
supply.

The IXLD4420/4429 has double bonding on the supply pins,
the ground pins and output pins. This serves to reduce para-
sitic lead inductance. Low inductance enables large drive cur-
rents to be switched very fast . It also reduces internal ringing
that can cause voltage breakdown when the driver is operated
at or near the maximum rated voltage.

Internal ringing can also cause output oscillation due to feed-
back. This feedback is added to the input signal since itis ref-
erenced to the same ground.

To guarantee low supply impedance over a wide frequency
range, a parallel capacitor combination is recommended for
supply bypassing. Low inductance ceramic disk capacitors
with short lead lengths (<0.5 inch) should be used. A 1uF low
ESR film capacitor in parallel with two .1uF low ESR ceramic
capacitors, (such as AVX RAM GUARD®), provides adequate
bypassing. Connect one ceramic capagitor directly between
pins 1 and 4. Connect the second ceramic capacitor directly
between pins 8 and 5.

Grounding

The high current capability of the IXLD4420/4429 demands
careful PC board layout for best performance. Since the
IXLD4429 is an inverting driver, any ground lead impedance
will appear as negative feedback which can degrade switch-
ing speed. The feedback is especially noticeable with slow-
rise time inputs. The IXLD4429 input structure includes about
300mV of hysteresis to ensure clean transitions and freedom
from oscillation, but attention to layout is still recommended.

Figure 8 shows the feedback effect in detail. As the IXLD4429
input begins to go positive, the output goes negative and sev-
eral amperes of current flow in the ground lead. As little as
0.05% of PC trace resistance can produce hundreds of milli-
volts at the IXLD4429 ground pins. If the driving logic is ref-
erenced to power ground, the effective logic input level is re-
duced and oscillation may result.

To ensure optimum performance, separate ground traces
should be provided for the logic and power connections. Con-
necting the logic ground directly ta the IXLD4429 GND pins
will ensure full logic drive to the input and ensure fast output
switching. Both of the IXLD4429 GND pins should still be
connected to power ground.

Input Stage

The input voltage level of the IXLD4429 changes the quies-
cent supply current. The N-channel MOSFET input stage tran-
sistor drives a 450uA current source load. With a logic ‘1"
input, the maximum quiescent supply current is 450uA. Logic
*0'" input leve! signals reduce quiescent current to 55uA
maximum.

The IXLD4420/4429 input is designed to provide 300mV
of hysteresis. This provides clean transitions, reduces noise
sensitivity, and minimizes output stage current spiking when
changing states. Input voltage threshold levels are approx-
imately 1.5V, making the device TTL compatible over the 4.5V
to 18V operating supply range. Input current is less than 10uA
over this range.

The IXLD4429 can be directly driven by the TL494, SG1526/
1627, SG1624, TSC170, TSC38C42 and similar switch mode
power supply integrated circuits. By offloading the power-
driving duties to the IXLD4420/4429, the power supply con-
troller can operate at lower dissipation. This can improve per-
formance and reliability.

The input can be greater than the V*g supply, however, cur-
rent will flow into the input lead. The propagation delay for
Tp2 will increase to as much as 400nS at room temperature.
The input currents can be as high as 30mA p-p (6.4 mA rms)
with the input being 6V greater than the supply voltage. No
damage will occur to the IXLD4420/4429 however, and it
will not latch.

The input appears as a 38pF capacitance, and does not change
even if the input is driven from an A.C. source. Care should
be taken so that the input does not go more than 5 volts be-
low the negative rail.

+H8V

WiIMA

MKS-2

1
HF 18V

50V

TEK GURRENT

PROBE 6302
oV oV

-|-°-1PF 2500 pF

POLYPCARBONATE
LOGIC 6 AMPS
['o SENNSE—
GROUND ) J PC TRACE RESISTANCE = 0.05 2
300 mV, ::
POWER * ¢
GROUND
v
Figure 8: Switching Time Degradation Due to Negative
Feedback
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High-Speed, High-Current Single MOSFET/IGBT Driver

IXLD4420/4429

Power Dissipation

CMOS circuits usually permit the user to ignore power dis-
sipation. Logic families such as 4000 and 74C have outputs
which can only supply a few milliamperes of current, and even
shorting outputs to ground will not force enough current to
destroy the device. The IXLD4420/4429 on the other hand,
can source or sink several amperes and drive large capacitive
loads at high frequency. The package power dissipation limit
can easily be exceeded. Therefore, some attention should be
given to power dissipation when driving low impedance loads
and/or operating at high frequency. The TO-220 packaged
device, with its higher power dissipation capability, permits
driving low impedance loads at much higher frequency.

The supply current vs frequency and supply current vs capa-
citive load characteristics curves will aid in determining power
dissipation calculations. Table 1 lists the maximum operating
frequency for several power supply voltages when driving a
2500pF load. More accurate power dissipation figures can be
obtained by adding the three dissipation sources.

Input signal duty cycle, power supply voltage, and capacitive
load influence device power dissipation. Given power dissipa-
tion and package thermal resistance the maximum ambient
operation temperature is easily calculated. The CerDIP 8-pin
package junction to ambient thermal resistance is 150°C/W.
At 25°C, the package is rated at 800mW maximum dissipa-
tion. Maximum allowable chip temperature is 150°C.

Three components make up total package power dissipation:

® Capacitive load dissipation (P¢)
¢ Quiescent power (Pq)
* Transition power (Py)

The capacitive load caused dissipation is a direct function of
frequency, capacitive load, and supply voltage. The package
power dissipation is:

EQ1:P; = fCVg'

where: f = switching frequency
C = capacitive load
Vs = supply voltage

Quiescent power dissipation depends on input signal duty
cycle. A logic low input results in a low power dissipation
mode with only .40mA total current drain. Logic high signals
raise the current to 1.6mA maximum at 25°C or 3mA at high
ambient temperature.

EQ.2:Pq = Vg (Dliy) + (1-D) 1)
where: |y = quiescent current with input high
(3mA Max)
IL = quiescent current with input low
(0.40mA Max)
D = duty cycle
(% of time input is high)

Transition power dissipation arises because the output stage
N- and P-channel MOS transistors are ‘‘on’’ simultaneously
for a very short period when the output changes. The tran-
sition package power dissipation is approximately:

EQ.3:Pt = fVg® (A+S rating from Figure 9)
An example shows the relative magnitude for each term.

112mW + 103mW + 26mw
241mw
TJ =TA + BJAxPD
25°C + 150 x .241 = 61.22°C
where: T, = Junction temperature
(150°C Max)
Ta = Ambient temperature

8,A= Junction to ambient thermal resistance
{150°C/W, CerDIP)

NOTE: Ambient operating temperature should not exceed
85°C for ’IJA’’ device or 125°C for “MJA’’ device.

Example 1:
C = 2500pF
Vg = 15V
D =50%
f = 200kHz
Pp = package power dissipation = Pc+P1+Pg

Table t: IXLD4429 Maximum Operating Frequency

Vg Max Frequency
18V 500kHz
15V 700kHz
10V 1.6MHz
5V 6.5MHz
Conditions: 1. CerDIP Package {6;4 = 150°C/W)
2. Tp = 25°C
3. C_ = 2500pF

4.0
%
~ 30
(’IT J
< zd
i rd
g 20
o -
3 P
@ -
o 10
Q 4+
5 -

0
§ 6 7 8 9 10 11 12 13 14 15
SUPPLY VOLTAGE V+, (V)

Figure 9. Total nA+S Crossover
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IXLD4420/4429
Bonding Diagram Package Information
V(2 vt
8-Pin Plastic “SO"
i HAAA——— n
I 5.2 (0.205)
4,6 (0.181)
4.0 (0.158) l 6.2 (0.244)
° 38 (‘041501 5.8 {0.228)
75 MILS R :—J
iy
61 (0. 4s°
..5.010.197) 0.37 {0.015) 7 {aprLCS)
we | RN TAN spes
= 5= Ve o, e—
0.56 (0.022) 1.27 (0‘50_)—1_ I ' \/
") 0.49 (0019 BSC 0.22 10.009) 4 pLcs) r-6
0.45 (0.018) 0.20 (0.008} 0.19 (0.007)
70 MILS 0.35 (0.014) 0.10 (0.004)
Package Information
30
8-Pin Plastic DIP L 8-Pin CerDIP
« 2 2 4 (Package #4) + (Package #5)
Mror :
P 271 « 925R
( .245 NOMINAL

|
5 6 7 8
.280{7.11)
.400 {10.16}
|<'-37°_ o — '(g.zgs ' .220(5.59)
| MAX.

328

MAX,
o o085 OVERALL
. ™ s l‘*"
MAX.
1:; .020

— Ay €
"
DIAY
] DRAIN
7
-

1

0,

| |

1234
—t
1 — GATE
2 — CURRENT SENSE
3 — DRAIN
4 — KELVIN SOURCE
§ — SOURCE

SE L

=
1 \
SEATING
SEATING ;ﬂ"zg" A o
TING MIN. ! 00
PLANE — 125 I ; 4
.100 (2.54) 310 (7.87) MIN. I ™ e— g5 f—iax. —*
I MIN, 280 (7.37) | 1
| : P e 020
oo ol 110(2.79) \L w b, 018
.015 (0.38) . e
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Dim. Millimeter Inches

Min. Max. Min. Max.

A 432 457 170 .180
Ay 1.14 1.40 .045 .055
Ay 216 266 .085 .105
B 068 094 027 .037
C 025 051 .010 .020
D 14.73 1524 580 .600
D, 8.89 9.14 350 .360
E 10.00 10.54 .395 .415
e 1.45 195 057 .077
L 13.21 14,48 520 .570
Li 11.93 1270 470 .500
oP 368 394 .145 155
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IXYS CORP 74 472-/3_9p 18E D MR 4Yb8k22L 0000733 & mm
High-Speed, High-Current Single MOSFET/IGBT Driver

IXLD4420/4429

(\ The following families of power drivers are made with a CMOS where 1.2 A-6 A may be switched. With both inverting and non-
process to inferface between low-level control functions and high- inverting inputs available, logic signals of either polarity may be
power switching devices, particularly power MOSFETs. The accepted.
devices are also an optimum choice for capacitive line drivers

Selecting MOSFET Drivers

Rise Fall Rising Falling

Time @ Time @ Edge Edge Latch Prmggtted
Rated Rated Rated Prop. Prop. oS5V
Drive Output No. & Type Load Load Load Delay* Delay Below
Device Current lnvert. Non-lnvert {pF) (nS) {nS) (nS) (nS) Gnd RAIL
XLD1426 1.2 A Peak dual 1000 30 20 55 80 Resistant NO
IXLD1427 1.2 A Peak dual 1000 30 20 55 80 Resistant NO
IXLD1428 1.2 A Peak singe & single 1000 30 20 55 80 Resistant NO
IXLD426 15 A Peak dual 1000 30 20 40 75 Resistant ~ NO
IXLD427 1.5 A Peak dual 1000 30 20 40 75 Resistant ~ NO
IXLD428 15 A Peak single &  single 1000 30 20 40 75 Resistant NO
IXLD4426 1.5 A Peak dual 1000 30 30 40 55 Immune  YES
IXLD4427 15 A Peak dual 1000 30 30 40 . 55 Immune  YES
IXLD4428 15 A Peak singe & single 1000 30 30 40 55 Immune  YES
IXLD4423 30 A Peak dual 1800 20 20 40 40 Immune  YES
IXLD4424 30 A Peak dual 1800 20 20 40 40 Immune  YES
IXLD4425 30 A Peak single &  single 1800 20 20 40 40 Immune YES
IXLD429 6.0 A Peak single 2500 23 25 53 60 Resistant NO
e IXLD4420 6.0 A Peak single 2500 25 25 55 55 Immune YES
=4 IXLD4429 6.0 A Peak single 2500 25 25 55 55 Immune  YES
MOSFET Die Size vs. Suggested Driver Family
MOSFET Suggested Driver Typical Suggested Driver Typical
Size (@ 12V) ti, for faster speed iy
{@ 12 V)
Size 3 IXLD426/1426/4426 10/26 ' IXLD4423 7/18
Size 4 IXLD426/1426/4426 26/31 IXLD4420/4429 12/26
Size 5 IXLD426/1426/4426 40/40 1XLD4420/4429 15/15
Size 6 IXLD4420/4429 25/20 — —
Size 7 1XLD4420/4429 36/35 — —
Size 8 IXLD4420/4429 50/50 ~ —

o
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