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Single-Channel Isolated Gate Driver

Product Overview

The NSI6601M is a family of high reliability single-
channel isolated gate driver ICs which can be designed
to drive IGBTs, power MOSFETs and SiC MOSFETSs in
many applications. That provide minimum peak output
currents up to 5A and an integrated active Miller Clamp
circuit with the same current rating .

The NSI6601M provides 3000Vrms isolation in SOP8
package, and 5700Vrms isolation in SOW8 package.
System robustness is supported by 150kV/ls minimum
common-mode transient immunity (CMTI).

The driver operates with a maximum supply voltage of
28V, while the input-side accepts from 3V to 17V supply
voltage. Under voltage lock-out (UVLO) protection is
supported by all the power supply voltage pins.

Because of high driving current ability, excellent
robustness, wide supply voltage range and fast signal
propagation, NSI6601M is suitable for high reliability,
power density and efficient switching power system.

Key Features

* Isolated single-channel driver
* Active Miller Clamp
* Inputside supply voltage: 3Vto 17V

* Driver side supply voltage: up to 28V with 9V, and 12V
UVLO options

* 5A peak source and sink output current
e Minimum CMTI: £150kV/us

* 80nstypical propagation delay

* RoHS &REACH Compliance

¢ Operation temperature: -40°C ~125°C

* AEC-Q100 Gradel

Safety Regulatory Approvals

* ULrecognition:

B SOWS8: 5700V/ms for 1 minute per UL1577

B SOP8: 3000Vms for 1 minute per UL1577

* DINVDEV0884-11:2017-01

* CSAcomponent notice 5A

* CQC certification per GB4943.1-2011

Applications

* |solated DC/DC and AC/DC Power Supplies

* High Voltage PFC
e SolarInverters

* Motor Drives and EV Charging

* UPS and Battery Chargers
Device Information

Part Number uvLo Package Body Size
Level
NSI6601MB- 9V SOws8 7.5x5.85%2.3mm
Q1SWVR
NSI6601MC- 12v SOws8 7.5x5.85%2.3mm
Q1SWVR
NSI6601MB- 9V SOP8 4.9%3.9x1.35mm
Q1SPR
NSI6601MC- 12v SOP8 4.9x3.9x1.35mm
Q1SPR
NSI6601WC- 12v SOws8 7.5x5.85%2.3mm
Q1SWVR
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1. Pin Configuration and Function
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Figure 1.1NSI6601MC/MB Figure 1.2 NSI6601WC
(Top View) (Top View)

Table 1.1 NSI6601M/W Pin Configuration and Description

PIN NO. FUNCTION
NSI6601MC/B NSI6601WC
Vea 1 1 P Input-side supply rail
IN+ 2 2 I Non-inverted input signal with internal pull down to
GND1

IN- 3 3 I Inverted input signal with internal pull up to VCC1
GND1 4 4 G Input-side ground reference

Vee 5 6 P Positive output supply rail

ouT 6 7 0 Gate Driver Output
CLAMP 7 8 I Active Miller-Clamp input

Ve 8 5 G Driver-side ground reference
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2. Absolute Maximum Ratings

Parameters ‘ Symbol ‘ Min Max ‘ Unit
Input Side Supply Voltage Vea-GND1 -0.3 18 Y
Input Signal Voltage Vin-GND1, Vin-GND1 -0.3 18 v
Driver Side Supply Voltage Veeo-Ver2 -0.3 35 v
Output Signal Voltage Vour - Veez, Veame- Veea Vee2-0.3 Veeot0.3 v
Junction Temperature T, -40 150 °C
Storage Temperature Tetg -65 150 °C
3. ESD Ratings
Ratings Value Unit
Human body model (HBM), per AEC-Q100-002-RevD
® Allpins +4000 v
Electrostatic discharge
Charged device model (CDM), per AEC-Q100-011-RevB
® Allpins +1500 v
4. Recommended Operating Conditions
Parameters ‘ Symbol Min Max ‘ Unit
Input Side Supply Voltage Vea-GND1 3 17 v
Input Signal Voltage Vin-GND1, Vin-GND1 -0.3 17 \Y
Veeo-Vee
(NSI6601MB) 10 28
Driver Side Supply Voltage v
Veeo-Vee
13 28
(NSI6601MC)
Ambient Temperature Ta -40 125 °C
5. Thermal Information
Parameters Symbol sows ‘ SOP8 Unit
Junction-to-ambient thermal resistance® Ria 110 120 °C/W
Junction-to-case(top) thermal resistance? Ruc ctop) 45 60 °C/W
Junction-to-top characterization parameter® Y 18 38 °C/W
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Junction-to-board characterization parameter®

Y

a7

59

°C/W

1)Standard JESD51-3 Low Effective Thermal Conductivity Test Board (2s2p) in an environment described in JESD51-2a.
2)Standard JESD51-3 Low Effective Thermal Conductivity Test Board (1s) by transient dual interface test method described in JESD51-14.

3)Obtained by Simulating in an environment described in JESD51-2a.
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6. Specifications

6.1. DC Electrical Characteristics

Vca=5V, with a bypass capacitor of 1uF from Vee: to GND1, and Vee:=15V with a capacitor of 10uF from Ve to Vee2, Ta=-40C to

125°C, Unless otherwise noted, Typical values are at Ta=25C.

Parameter Symbol Min Typ Max Unit Condition
Supply Currents
Input Supply Quiescent Current leca 0.9 1.5 mA | Vin+=GND1, Vin=5V
Output Supply Quiescent Current leca 1.6 3 mA | Vinv=GND1, Vin=GND1
Input Side Supply UVLO Threshold
VCC1 UVLO Rising Threshold Ve on 2.9 3.1 v
VCC1 UVLO Falling Threshold Ve orr 2.55 2.78 v
VCC1 UVLO Hysteresis Veer s 0.12 \Y
Driver Side Supply UVLO Threshold (NSI6601MB 9V UVLO Level)
VCC2 UVLO Rising Threshold Veea_on 9.2 10 \"
VCC2 UVLO Falling Threshold Veea_ore 8 8.5 \"
VCC2 UVLO Hysteresis Veea_nys 0.7 \Y
Driver Side Supply UVLO Threshold (NSI6601MC,NSI6601WC 12V UVLO Level)
VCC UVLO Rising Threshold Ve on 12.2 13 v
VCC UVLO Falling Threshold Veea_orr 10.3 11.2 v
VCC UVLO Hysteresis Veea_nvs 1 Vv
Input Pin Characteristics
|L|\c|)§ic High Input Threshold (IN+, Viners, Vs 0.55xVees — v
Logic Low Input Threshold (IN+,IN-) | Vi, Vine | 0.3%xVeer | 0.45%Vee Y
Input Hysteresis Voltage (IN+, IN-) ViN_hys 0.1xVeer v
IN+ Input Current line 55 70 HA Vine=Vca
IN- Input Current Iin- -70 -55 MA | Vin=GND1
Output Pin Characteristics
\I:lug:)] Level Output Voltage (Vec- Vor 140 320 | mV | lour=-50mA, Viv.=High, Vin=Low
Low Level Output Voltage (OUT) VoL 30 70 mV | leawr=50mA Vin-=Low, Vin.=High
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Parameter Symbol Min Typ Max Unit Condition

Output Pull-up Resistance Row 2.8 Q Vor/50mA
Output Pull-down Resistance Rou 0.6 Q Vor/50mA
Peak Source Current lon 5 a | Vmw=High, Vin=Low, pulse

width<10us

. Vine=Low, Vin=High, pulse
Peak Sink Current lo 5 A width<10ps
Active Miller Clamp
Clamp Low Level Voltage Viu_ciame 11.2 24 mV | leeawr=20mMAVin-=Vin-=Low
Clamp Threshold Voltage Veuame_tH 2.1 23 v Referred to Ve,
Low Level Clamp Current (Peak) Iu_ctame 5 A Vin=Vin+=Low, Veamp=2V pulse
Clamp Delay Falling Teo 46 ns
Short Circuit Clamping
Clamping Voltage (OUT) lour=500MA With tpuse=10ys,
Vetr_out 1 1.6 Vv .
(Vour - Veea) Vin=High, Vin=Low
1.2 1.5 v i/cLAM_P;SO: T/A XVI_lth tpulse:lous,
Clamping Voltage (CLAMP) N=HIgN, Vin=LOW
Vep_clamp
(Vewamp-Veea) lcamp=20mMA,
0.7 1 v _

Vin+=High, Vin=Low
Active Pull-down
Active Pull-down Voltage on CLAMP v 23 v leLamp=0.1*IcLampityp),
(Vcrawe to Vee2) Acep ’ Veer=Vec2=Open
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6.2. Switching Characteristics

Switching characteristics are measured by using V=5V, 1uF capacitor from Ve to GND1, and Vee,=15V with 10pF bypass capacitor
from Vcez to Veez, Ta=-40°C to 125°C, Unless otherwise noted, Typical values are at Ta=25C.

Parameter ‘ Symbol Min Typ Max Unit Condition
Minimum Pulse Width trwmin 30 60 ns
Propagation Delay tpLu 50 80 110 ns Croap=100pF
Propagation Delay TomL 50 80 110 ns Croap=100pF
Pulse Width Distortion |teux-tew| tewo 2 25 ns Cioan=100pF
Output Rise Time (20% to 80%) tr 9 20 ns Ciono=1nF
Output Fall Time (80% to 20%) tr 8 18 ns Ciono=1nF
lCn:rr:Tnc;:yl\)/lode Transient CMTI 150 kV/us verified by design
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6.3. Typical Performance Characteristics

Typical characteristics are measured by using Veai=5V, 1uF capacitor from Vee: to GND1, and Vec=15V with 10uF bypass capacitor
from Vcez to Veer Ty =-40°C to 125°C (unless otherwise noted).
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6.4. Parameter Measurement Information
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Figure 6.23 Propagation Delay, Rise Time and Fall Time (For Non-Inverting Configuration)
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