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NSIP3266E-Q1

26V H-Bridge Transformer Driver

for Isolated Supplies

Product Overview

The NSIP3266E H-bridge transformer driver provides
a simple solution for designing isolated power
supplies. The device drives the primary coil of the
transformer with a voltage range from 6.5V to 26V.
The transformer’s secondary-to-primary turn ratio
defines the output voltage, allowing selection of
virtually any isolated output voltage.

The NSIP3266E features adjustable switching
frequency from 100 kHz to 1MHz with an external
resistor, which provides the flexibility to optimize
either efficiency or external component size.

A FAULT output is asserted when the device detects
an overtemperature or overcurrent condition. In
addition, the device features a low-power mode to
reduce the overall supply current to 0.7mA (typ) when
the driver is disabled.

The NSIP3266E is available in HMSOP8 package
with operating temperature range from -40°C to
125°C.

Key Features

* Wide supply voltage range: 6.5 to 26V

* Ability to handle negative swing of (-10V) at EN pin
* Fault Detection and Indication

* Adjustable Frequency: 100 kHz to 1TMHz

* Over-Temperature Protection

* Over-Current Protection

* Low supply current when disabled

» Undervoltage Lockout for input voltage

* Operating temperature range: -40°C to 125°
* AEC-Q100 Grade 1 Qualified

* RoHS & REACH Compliance

Applications

¢ Automotive On-Board Charger (OBC)

¢ Automotive DC/DC converter

* Automotive traction inverter & motor control
* GaN, IGBT and SiC gate driver bias supply

Device Information

Part Number Package
NSIP3266E-Q1HMSR | HMSOPS8

Body Size
3.0 mm x 3.0 mm

Block Diagram

RTII1° 8 |1 NC
EN ]2 7 ] outB
GND []3 6 [ vDD
FAULT [] 4 5[] ouTA

Figure 1. NSIP3266E-Q1
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Figure 2. Simplified Schematic
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1. Pin Configuration and Functions

RT:1O 8 [ NC
EN [] 2 7 |1 outB
GND []3 6 [ 1 vDD
FAULT [] 4 5[] ouTA

Figure 1.1 NSIP3266E-Q1 Pin Configuration
Table 1.1 NSIP3266E-Q1 Pin Description

NSIP3266E  ¢\11n0)  FUNCTION

PIN NO.

Frequency Setting
1 RT Configure switching frequency (100 kHz—1 MHz) via external resistor between RT and GND.
Defaults to 200 kHz if left floating.

Enable Control

2 EN Enable: Tie to VDD;
Disable: Connect to GND. Disables all internal circuits.
3 GND Ground

Common reference for power and signals.

Open-Drain FAULT Indicator

4 FAULT Active Low: Asserted during OCP (overcurrent) or OTP (overtemperature);

High-Z: Normal operation. Requires external pull-up resistor (e.g., 10kQ) to monitor status.
Transformer Drive Output A

5 OUTA H-bridge driver output for primary-side switching.
Supply Voltage
6 VDD Input voltage (6.5V—26V)).
7 OUTB Transformer Drive Output B
H-bridge driver output for primary-side switching.
8 NG No Connection
Leave unconnected.
Thermal Pad
EP GND Internally connected to GND. Solder to PCB ground plane with multiple vias for heat
dissipation.
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2. Absolute Maximum Ratings

Parameters Symbol Min Max Unit Comments
Supply Voltage Vop -0.3 30 \%
-0.3 VDD+0.3 \%
Output Voltage Vouta, Vouts
-2.0 VDD+2.0 \% Pulse<200ns
Vouta, Vouts Ipk Current lout(max) 0.8 A
Enable Pins Voltage EN -10 VDD \%
FAULT to GND FAULT -0.3 6 \
RT to GND RT -0.3 6 \%
Operating Junction Temperature | T, -40 150 °C
Storage Temperature Tste -55 150 °C
3. ESD Ratings
Parameters Ratings
Human body model (HBM), per AEC-Q100-002-RevD
® Allpins 2.0 kv
Electrostatic discharge
Charged device model (CDM), per AEC-Q100-011-RevB
® Allpins 2.0 kv
4. Recommended Operating Conditions
Parameters Symbol Min Max Unit
Supply Voltage Vob 6.5 26 \%
Vouta, Vouts Continuous Current (RMS) lout(rms) 0.5 A
Enable Pin Voltage VEN -6 Vob \%
Operating Ambient Temperature Ta -40 125 °C
5. Thermal Information
Parameters Symbol HMSOPS8 Unit
IC Junction-to-Air Thermal Resistance () Bua 58.5 °C/W
Junction-to-Board Thermal Resistance (") B.s 28.2 °C/W
Junction-to-Case (Top) Thermal Resistance " 8,c(top) 57.6 °C/W
Junction-to-Top Characterization Parameter ) Wir 5.4 °C/W
Junction-to-Board Characterization Parameter Yis 27.9 °C/W

(1) The thermal resistances (8) are based on four layers 2s2p PCB JEDEC JESD 51-7.
(2) The characterization parameters (W) are based on the EVM described in the Layout section.

Copyright © 2026, NOVOSENSE Page 4



NSIP3266E-Q1

6. Electrical Characteristics

Over full range of recommended operating conditions, unless otherwise noted. All typical values are at Ta= 25°C, Vpp= 12 V.

Parameters Symbol | Min Typ Max Unit Comments
Bias Currents
Average supply current Iop 1.4 1.9 2.4 mA Vobo =12V, Fsw = 200kHz, EN = Vpp
Disable supply current lois 0.6 0.9 1.5 mA Voo =12V, EN = GND
Over current protection threshold™ | lireshold 1.5 2.6 3.2 A
Deglitch time of OUTA or OUTB
short circuit protection® Tsce 500 ns
Under Voltage Lockout (UVLO)
Voo turn-on threshold Vbb oN 4.7 54 V Voo rising until device activation
Vob turn-off threshold Vb oFF 4.1 4.4 Vv Voo falling until device shutdown

. Vop voltage difference between
Voo hysteresis Voos 0.3 v turn-on and turn-off thresholds
Enable Characteristics
Enable signal high transition VEN_H 21 3.3 EN rising until device activation
Enable signal low transition Ven_L 1.0 1.3 EN falling until device shutdown

. . EN voltage difference between turn-

Enable signal hysteresis VEN HYs 0.8 Vv on and turn-off thresholds
Output Characteristics
Output pull-up resistance Row 1.26 2.0 Q lour=-100mA, Voo = 12V
Output pull-down resistance RoL 0.65 1.5 lout=100mA, Vpp = 12V
Max soft start time®® SSTmax 40 ms Current limiting time during soft start
Current limit® limit 550 mA Current limit value during soft start
OUTA, OUTB leakage current® like 0.02 pA \E/EI; GND, OUTA/OUTB is GND or
FAULT Open Drain Output?
Output low voltage VoL 0.5 Vv Output is asserted, lo. = 5mA
;evaell(age current at output high lLke_FauLT 04 1 pA FAULT is not asserted, VrauLr = 6V
Thermal Shut Down("
Tsp turn on temperature Tsp+ 175 181 °C Tsp rising until device shutdown
Tsp turn off temperature Tsp. 135 150 °C Tsp falling until device activation

. o Tsp thermal difference between
Tso hysteresis Tsonvs 25 c turn-on and turn-off thresholds

(1) Not test covered, Guaranteed by characterization.
(2) Not test covered, Guaranteed by design.
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7. Switching Characteristics

Over full range of recommended operating conditions, unless otherwise noted. All typical values are at Ta= 25°C, Vpp= 12 V.

Parameters Symbol Min Typ Max Unit Comments

Initial switching frequency Fswo 156 200 235 kHz RT pin floating

Adjustable switching frequency® Fsw 100 1000 | kHz

Switching frequency at RT = 39kQ Fsw3oka 372 417 470 kHz RT = 39kQ
OUTA/OUTB = 20% to 80% of

Rise time® Tr 30 ns Voo, RL = 50Q, CL = 50pF, Voo
=12V, showing in Figure 9.1
OUTA/OUTB = 80% to 20% of

Fall time® Te 30 ns Voo, RL = 50Q, CL = 50pF, Voo
=12V, showing in Figure 9.1
Connect a 20 Q resistor in

Dead time" DT 5 ns series between OUTA and
OUTB., showing in Figure 9.2

EN Blanking Time" ThrLank 2.3 3 us

Spread Spectrum Clocking®

Spread spectrum clocking range Afc 7%

fSpread spectrum modulation fm 3125 kHz

requency

(1) Not test covered, Guaranteed by characterization.

(2) Not test covered, Guaranteed by design.
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8. Typical Characteristics

45 100%
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Figure 8.1 Output Voltage vs Load Current at VDD = 12V Figure 8.2 Efficiency vs Load Current at VDD = 12V
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Figure 8.3 Output Voltage vs Input Voltage Figure 8.4 Frequency vs Free-Air Temperature at RT =
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9. Parameter Measurement Information
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Figure 9.1 Test Circuit for Tr, Tr

RT
EN
GND
FAULT

1
2
3

4

NC

ouTB
VDD
QUTA

8

7

6
4' VDD
5

Figure 9.2 Test Circuit for DT
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10. Function Description
10.1 Overview

The NSIP3266E is an isolated DC-DC switching controller optimized for H-bridge topologies. Compared to alternative solutions,
the H-bridge architecture inherently simplifies design by eliminating the need for center-tapped transformers, reducing peripheral
components, and lowering system cost. Operating from a wide input range of 6.5V to 26V, the device ensures broad compatibility
across applications.

The NSIP3266E incorporates an short-circuit protection function that is triggered when the current exceeds safe thresholds,
confining operation within the safe operating area (SOA) and shielding external components from surge damage. Switching
frequency (100kHz—1MHz) is set via an external resistor on the RT pin for flexibility in efficiency and component size trade-offs.
The NSIP3266E provides a fault alarm signal (FAULT pin). When the device enters a short-circuit or overtemperature state, the
FAULT pin outputs a low-level signal. If this pin is used, it should be connected to a 5V or 3.3V supply through a 10kQ pull-up
resistor. Additionally, the device includes internal oscillator and soft-start functions to eliminate dependency on external MCUs.

Functional Diagram

VDD
Voltage
VDD
EN
Variable 05C oUTA
100kHz~1MHz
RT RT ( :) i
Detect 1
Fixed OSC H-BridgeDriver VDD
200kHz
S, _—
FAULT
ouTB
— I
Over-Temperature Short-circuit
Protection Protection
GND
I

Figure 10.1 Functional Diagram

10.2 Feature Description

Start-Up Mode

Once the Vob supply reaches 4.7V (typ) and the EN pin voltage rises above 2.1V (typ), the internal oscillator initiates operation,
triggering switching activity in the output stage. However, during this initial phase, the gate voltage amplitude of MOSFETs D1 and
D2 remains below its maximum rated value due to controlled soft-start behavior.

Soft Start

The NSIP3266E device implements a soft-start mechanism to prevent inrush current and protect transformers during startup.
This feature is triggered under three conditions: initial power-up, enable signal (EN) rising edge, or post-protection recovery.
During the soft-start period, the saturation current of the internal MOSFET is clamped at limit= 550 mA (typically), maintaining
this regulated state for a fixed duration of TSSmax = 40ms. Subsequently, the MOSFET enters a fully turned-on mode to
minimize Ruas(on), thereby reducing conduction losses. This design effectively balances smooth system startup, transformer
protection, and power efficiency optimization, making it particularly suited for high-reliability power systems. The output
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voltage (Vout) stabilization period (SST), influenced by load impedance and output capacitance, achieves a nominal value
of <5ms under recommended operating conditions. The 40ms soft-start timing profile supports capacitive loads up to
millifarad (mF) magnitudes, ensuring compatibility with high-energy storage applications.

Voo

VDD ON

SSTmax = 40ms ltrreshold

IIim\t

Vu ut

|0ut

T v —n

Figure 10.2 Waveform schematic diagram during soft start time

Disable Mode

The NSIP3266E incorporates a low-power disabled mode designed to minimize quiescent current consumption. When
disabled, both OUTA and OUTB outputs enter a high-impedance (Hi-Z) state, effectively isolating the output stage to prevent
unintended load interaction.

It should be noted that during the power-up sequence, if the VCC voltage exceeds 4.7V (typ) but remains below 6V (typ)
while the EN voltage is above the lower threshold of 1.3V, the device will be in the enabled state.

Short-Circuit Protection and FAULT Asserts

The NSIP3266E features a multi-stage overcurrent protection (OCP) mechanism designed to address output overcurrent
or short-circuit conditions. When the NMOS current exceeds a 2.6A (typical) threshold for 500ns, the protection system is
triggered. Upon detection, the FAULT pin is immediately pulled low to disable N/PMOS switching signals, halting power
delivery. If the fault persists, the system enters a 290ms hiccup shutdown phase to prevent thermal stress and component
damage. After this period, the FAULT pin releases high, initiating a 40ms soft-start process to attempt system recovery. If
the fault remains unresolved, the cycle (500ns detection, 290ms shutdown, and soft-start) repeats until normal operation
resumes.

This hierarchical design ensures rapid fault response while prioritizing system safety. The 500ns deglitch time minimizes
false triggers, and the hiccup mode reduces heat accumulation during prolonged faults. The inclusion of soft-start during
recovery enables controlled power ramp-up, enhancing reliability in demanding applications. By balancing precision
thresholds, thermal management, and staged recovery, the NSIP3266E delivers robust protection for power systems
requiring high resilience.

Short-circuit Fault Persists Fault Recovery

Normal |
Operation %
500ns |
—ie—— threshold
Ilimit

T i

— 290ms — 290ms

FAULT

Figure 10.3 Waveform schematic diagram during over current protection
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Over Temperature Protection

The NSIP3266E device supports overtemperature protection. When the junction temperature of the device is exceeds Tsp+, the
device will turn off output to protect the device from overheating damage. When the junction temperature is lower than Tsp., the

device will resume startup.

Programming the Switching Frequency

The switching frequency fsw of the NSIP3266E can be programmed by the resistor Rset connected between the RT pin and
GND. The Rsetcan be determined by a given switching frequency. RT floating defaults to 200 kHz. Use Equation 1 or the

curve in Figure 10.4.

200kQ
180kQ
160kQ
140kQ
120kQ
100kQ
80kQ
60kQ
40kQ
20kQ
0kQ

RT resister

Reet (k) = 28860  fsw(KHz) ™11

OkHz

200kHz ~ 400kHz  600kHz  800kHz  1000kHz
Switching frequency

Figure 10.4 RT resister vs Switching frequency

Table 10.1 gives typical Rset values for a given fsw.

Table 10.1 Tiiical Freiuenci vs. RT Resistance

180 100
68 246
33 464
24 607
20 700
16 900
13 1000

(1)
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11. Application Note
11.1 Typical Application

I“IIFL Llui
:1:|: [>]
= = 5 Vout
V_logic VDD 7
2 En oute .
4 r =] c4
FAULT NSIP3266 =ﬁur o 1uF
1 5 &
RT enp  OUTA[
3
= ~

Figure 11.1 Typical Application Schematic
11.2 Design Requirements

For this design example, refer to Table 11.1 for key design parameters.

Table 11.1 Design Parameters
DESIGN PARAMETER EXAMPLE VALUE

Input voltage range 12V + 5%
Output voltage at full load 23V
Maximum load current 170mA
Switching frequency 417KHz

11.2.1 Detailed Design Requirements
The following sections focus on the design of efficient H-bridge conversions with high voltage drive capability.

11.2.1.1 Input Capacitance Selection

As shown in Figure 11.1, capacitor C1 serves critical roles in input voltage stabilization, including energy buffering, low-frequency
filtering, and bulk decoupling. To enhance high-frequency performance, ceramic capacitor C2 is deployed as a localized decoupling
component and must be positioned in close proximity to the chip's power pins. During H-bridge converter switching transitions, C1
compensates for instantaneous current demands, with its capacitance value optimally selected between 1uF and 10pF. This range
effectively balances transient response capability with input ripple attenuation, while C2 addresses high-frequency impedance
through its ultra-low ESL characteristics. The dual-capacitor architecture ensures robust power integrity across both low and high
frequency domains.

Voltage ratings must incorporate substantial derating margins (typically 2150% of maximum input voltage) to ensure reliable
operation. Multilayer ceramic capacitors (MLCCs) are strongly recommended due to their ultra-low equivalent series resistance
(ESR), minimal parasitic inductance, and stable X7R/X8R temperature characteristics.

11.2.1.2 Output Capacitance Selection

While the H-bridge converter theoretically supports 100% duty cycle operation for full energy transfer, practical
implementation mandates a defined dead-time interval during complementary switching transitions. This prevents
catastrophic shoot-through currents arising from simultaneous conduction in the bridge arms. During the dead-time phase,
the output filter capacitor C3 assumes critical responsibility for maintaining load current continuity and voltage stability.

For optimal performance, C3 should be implemented as a multilayer ceramic capacitor (MLCC) with Capacitance range of
4.7uF to 10uF, which provides optimal filtering performance for the converter.

11.2.1.3 Output Rectifier Diode Selection

The selection of output rectifier diodes needs to consider the following four points:

. Low Forward Voltage: Prioritize diodes with low Vs (typically <0.4V at rated current) to minimize conduction losses
and improve power supply efficiency.

° Fast Recovery Speed: Select diodes with short reverse recovery time (trr) to reduce switching losses and prevent
voltage overshoot.

° High Thermal Stability: Choose diodes with stable forward voltage across temperature ranges, especially in high
ambient temperatures (e.g., >85°C).
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° Minimal junction capacitance: Considering the increase in output voltage caused by the oscillation of rectifier diode
junction capacitance and transformer leakage inductance under light load, it is recommended to choose rectifier diodes
with smaller junction capacitance as much as possible.

11.2.1.4 Transformer Selection

11.2.1.4.1 V-t Product Calculation

Transformer selection needs to consider the Vit factor. The purpose is to prevent transformer saturation. The Vimin is
calculated by the maximum input voltage multiplying 50% of the maximum cycle time.

T VIN-
Vtmin 2 VIN—max X % = Nomax (1)
2 2xfmin

Taking an example of fmn as 360kHz for NSIP3266, Equation 2 yields the minimum V-t products of:

> V0% _ q7ypus  for 12V 2)

Vi
min = 5%370kHz

Other important factors such as isolation voltage, transformer power and turns ratio must be considered before the final
selection decision is made.

11.2.1.4.2 Turns Ratio Estimate

Assuming the rectifier diode have been selected, the V-t product of the selected transformer is not less than 17.5Vyus. The
minimum turns ratio that allows the H-bridge converter to operate perfectly over a specified current and temperature range
needs to be determined.

The forward voltage drop VF of the rectifier diode at maximum output load is to be considered.

Vs_min = Vr—max T Vo-max (3)
The minimum available primary voltage Vp-min is calculated. Drain-source voltage of the NSIP3266E is Vbs.max. The minimum
converter input voltage is Vin-min:

VP—min = VIN—min - VDS—max (4)
Vps-max is the product of the maximum Rbs(n) and I values for a given supply specified in the NSIP3266E data sheet:

Vbs—max = (ROH—max + ROL—max) X Ipmax (5)
Then inserting Equation 5 into Equation 4 yields:

Vo_min = ViNcmin — (ROH—max + ROL—max) X Ipmax (6)

Inserting Equation 6 and Equation 3 into Equation 7 provides the minimum turns ratio:

_ VF-max + VO-max
Nsp—min - PO—_max (7)

VIN-min _nXVIN—minX (RoH-max* RoL-max)

Example:

For a 12 Vin to 23 Vour converter using the rectifier diode MBRS140T3G, at a load current of 170 mA and a maximum
temperature of 125°C, VF-max = 019V, VO_FuIILoad_max =23 V, and lout-max = 0.17A.

Assume that the input power supply accuracy is 5%, VIN-min = 11.4 V. From the NSIP3266E data sheet with Ron-max =
2.0Q,
RoL-max = 150, Ip-max = 0.17A.

Inserting these values and performing calculations:
0.19V+ 23V

Nop—min = = 2.2 8
sp—min 12v BYOR (8)
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11.3 Layout

e A 1pF to 10uF low-ESR ceramic bypass capacitor should be connected between the VDD pin and ground to ensure
stable power supply operation. The capacitor should be placed as close as possible to the VDD pin to minimize high-
frequency impedance.

e The PCB layout is shown in Figure 11.2. The GND pin must be connected to the PCB ground plane via two vias to
minimize inductance.

e The OUTA and OUTB pins of the device should be connected with the primary terminal of the transformer. The wiring
connections must be as close together as possible to reduce the inductance of the wires.

e The recommended rectifier diode is the Schottky diode, which has a low forward voltage to maximize efficiency. However,
if stringent output voltage regulation is required under light loads, please replace Schottky diodes with fast recovery
diodes with smaller junction capacitance to achieve stable output voltage under light load.

e The Vour pins must be decoupled to the ISO ground with low-ESR ceramic bypass capacitors. A 10uF capacitor should
be used in parallel with a 0.1uF capacitor, and the rated voltage of both capacitors is at least 35V.

Layout Example

®
P2 Ergieails & X DL D2 aut

3 DSE% [ V E] [i] - OUTPUT
GND y c8 Pl
i = | \!H!lm?l_@:lc,;,"w_l
@ e
] ' EE S | @

- -

GND_S

Figure 11.2 Layout Example of 2-Layer Board (NSIP3266E-Q1)
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12. Package Information
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P \ A2 0.75 0.85 0.95
- Q A3 0.30 0.35 0.40
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L 81 9 12" 15
=1 SECTION B-B
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Z. INDEX ¢0.60+0.10 WITH 0.05MAX DEPTH.
3.'D1" AND 'E2" ARE VARIABLES DEPENDING ON DIE PAD SIZES.

Figure 12.1 HMSOP8 Package Shape and Dimension
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MSOPS
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Figure 12.2 HMSOP8 Package Board Layout Example

13. Ordering Information

Part No. Temperature Automotive Package Drawing

NSIP3266E-QTHMSR -40 to 125°C Y HMSOPS8 2 2500

14. Documentation Support

Part Number Product Folder Datasheet Application Note

NSIP3266E-Q1HMSR Click here Click here Click here
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15. Tape and Reel Information

|—4z01 20,1 ms:';u_\ A 175ty 0.3%005— |—

oo 5o o6 b oo d] | -
w{&@é%ﬁ@ S
oo oo -

Al |
Section A-A’

-

NOTES:

1.MATERIAL:Hard polystyrene(PS)

2.ALL DIMS IN MM

3.There must not be foreign body adhesion and the state m— Direction of Feed
of the surface must be excellent T
4.The meander of the tape is assumed with 1Tmm or O OO ¢

less every 100mm between 250mm 1 2 Sy o

5.A permissible difference of the accumulation pitch i i ] oy ‘ | ‘
of the sending hole is assumed to be £0.3 up to 50 pitches i

6.8560 Paper—Reel, 60000 pockets(480M) " Quadrant

7.Corner R=0.3max Designations

8.Surface resistance 1X10E5<Rs<1X10E9 OHMS/SQ

EE DETAIL C

-
i, 5
NI 5
=0l b |
NOTES: [T i]l. 1
i |
1, Material: Polystyrene (black). | P N
2, Flatness: Maximum allowed 3mm. | $33042.0 |

3, All dimensions are in millimeters.
4. Surface resistivity: 1*10E5 to 1*10E10 OHMS/SQ.
5, All unmarked tolerances: +0.25.

Figure 15.1 Tape and Reel Information of HMSOP8
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16. Doc History

Revision Description

1.0 Initial Version 2026/5/9
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IMPORTANT NOTICE

The information given in this document (the “Document”) shall in no event be regarded as any warranty or authorization of,
express or implied, including but not limited to accuracy, completeness, merchantability, fithess for a particular purpose or
infringement of any third party’s intellectual property rights.

Users of this Document shall be solely responsible for the use of NOVOSENSE'’s products and applications, and for the
safety thereof. Users shall comply with all laws, regulations and requirements related to NOVOSENSE’s products and
applications, although information or support related to any application may still be provided by NOVOSENSE.

This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing with NOVOSENSE’
products. NOVOSENSE reserves the rights to make corrections, modifications, enhancements, improvements or other
changes to the products and services provided without notice. NOVOSENSE authorizes users to use this Document
exclusively for the development of relevant applications or systems designed to integrate NOVOSENSE’s products. No
license to any intellectual property rights of NOVOSENSE is granted by implication or otherwise. Using this Document for
any other purpose, or any unauthorized reproduction or display of this Document is strictly prohibited. In no event shall
NOVOSENSE be liable for any claims, damages, costs, losses or liabilities arising out of or in connection with this Document
or the use of this Document.

For further information on applications, products and technologies, please contact NOVOSENSE (www.novosns.com).

Suzhou Novosense Microelectronics Co., Ltd
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