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Dual-Channel Low Side Driver

Bronze Tech

BTL2752x

Dual-Channel Low Side Driver

1.Features 3.Description
+ Low side gate driver with two independent output The BTL2752x family of devices are dual-channel, high-
channels speed, low-side gate-drivers, which can deliver high
+  5A peak source and sink drive current peak current pulses of up to 5A source and 5A sink into
« Certain versions with independent enable fucntion capacitive loads along with rail-to-rail drive capability.
for each output This also enables connecting two channels in parallel
« Fastrise and fall times to effectively increase current-drive capability or driv-
« TTLand CMOS compatible logic threshold ing two switches in parallel with one input signal. Dual
independent of supply voltage inverting and dual non-inverting input options are
« Fast Propagation delay (13ns typical) provided.

+  Supply undervoltage lockout (UVLO)

+ Inputs withstand -5V continuous voltage

+ Inputs features Schmitt-trigger characteristic to
enhance interference immunity RoHS

+ Two outputs can be connected in parallel to increase COMPLIANT
drive current

+ Operating temperature -40~140° C

+  SOP-8 Option

2.Applications

« Solarinverters
- Motor drives
« EVcharger

« Industrial power supplies

4.Functional Block Diagram

EN1 EN1 EN2 NC NC NC NC
INL IN1 OouT1 INT OouUT1 IN1 OouUT1
GND GND vce GND vce GND vce
N2 IN2 ouT2 IN2 ouT2 IN2 ouT2

BTL27523 BTL27524 BTL27523B BTL27524B
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5.Product Information

Enable . Package . .
Part No. Input/Output Function Operating Package Material MSL Level | Quantity Device
BTL27523R Yes BTL27523
Inverting
BTL27523BR No BTL27523B
-40°C ~140°C SOP-8 Tape & Reel MSL1 2500pcs
BTL27524R Yes BTL27524
Non-Inverting
BTL27524BR No BTL27524B
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6.Pin Designation
6.1 BTL27523

NO. NAME TYPE ¥ DESCRIPTION PACKAGE
1 EN1 I Enable Input for Channel 1
2 IN1 I Inverting Input to Channel 1
EN1[ |1 8[_JEN2
3 GND G Ground O
4 IN2 I Inverting Input to Channel 2 INLL ]2 7[Joutl
BTL27523
5 ouT2 0 Output of Channel 2 GND[]3 6 _]vcec
6 VCC P Power Supply Input m: 4 5] OUT2
7 OUT1 0 Output of Channel 1
8 EN2 I Enable Input for Channel 2
(1) P=Power, G=Ground, I=Input, O=Output

6.2 BTL27524
NO. NAME | TYPE® DESCRIPTION PACKAGE
1 EN1 I Enable Input for Channel 1
2 IN1 I Inverting Input to Channel 1 N
3 GND G Ground EN1C |1 O 8 _1EN2
4 IN2 I Inverting Input to Channel 2 INL[C]2 7[JouTt1
BTL27524
5 0ouT2 0 Output of Channel 2 GNDL[ 13 6 _1vCce
6 VCC P Power Supply Input
IN2[_|4 5[ _10uT2
7 OUT1 0 Output of Channel 1 /
8 EN2 I Enable Input for Channel 2
(1) P=Power, G=Ground, I=Input, O=Output
6.3 BTL27523B
NO. NAME TYPE W DESCRIPTION PACKAGE
1 NC - No Connected
2 IN1 I Inverting Input to Channel 1
3 GND G Ground NCL ]2 O 8[INC
4 IN2 I Inverting Input to Channel 2 INI[]2 7[Jout
BTL27523B
5 0ouT2 0 Output of Channel 2 GND[ 13 6 ]vce
6 VCC P Power Supply Input —
IN2[]4 5[ _10UT2
7 OUT1 0 Output of Channel 1 ~
8 NC - No Connected
(1) P=Power, G=Ground, I=Input, O=Output
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6.4 BTL27524B
NO. NAME | TyPE@ DESCRIPTION PACKAGE
1 NC - No Connected
2 IN1 I Signal Input to Channel 1
1 8
3 GND G Ground NCL O —INC
4 IN2 I Signal Input to to Channel 2 IN1[]2 7[JouTl
BTL27524B
5 ouT2 0 Output of Channel 2 GND[_]3 6 _]vce
6 VCC P Power Supply Input N2 4 5[] OUT2
7 OUT1 0 Output of Channel 1 —
8 NC - No Connected
(1) P=Power, G=Ground, I=Input, O=Output
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7.Specification Parameters

7.1 Absolute Limits
SYMBOL PARAMETER MIN MAX UNIT
VCC Supply Voltage range -0.3to 24 v
Vo Output Voltage -0.3to VCC+0.3
lour oc | Output continuous source/sink current - 0.3 A
lour peax | Output pulsed source/sink current - 5
Vin Input Voltage Range IN, EN -5 VCC V
T, Operating virtual junction temperature -40 150
Ts Storage Temperature -55 150 °C
Tu Soldering Temperature (<10s) - 300
ESD HBM +4000 v
CDM +1000
Note: 1) These are stress ratings only, which do not imply functional operation of the device at these or any other conditions beyond
those indicated under Recommended Operating Conditions.Exposure to absolute-maximum-rated conditions for extended
periods may affect device reliability, and cause permanent damage to the device under severe conditions.
2) Unless otherwise specified, all voltages are with respect to GND .Currents are positive into, negative out of the specified terminal.
3) Values are verified by characterization on bench.
4) These devices are electrostatic- sensitive, please comply with the proper device handling procedures.

7.2 Thermal Resistance Information

SYMBOL PARAMETER SOP-8 UNIT
Roun Junction-to-ambient thermal resistance 88.0
Resctopy | Junction-to-case (top) thermal resistance 60.1

Rese Junction-to-board thermal resistance 71.0 °C /W
ot Junction-to-top characterization parameter 37.4
UX Junction-to-board characterization parameter 81.4

7.3 Recommended Operating Conditions

SYMBOL PARAMETER MIN MAX UNIT
VCC Input supply voltage 4.5 20 v
Vin Input Voltage IN, EN 0 VCC
Ta Operating temperature -40 140 °C
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7.4 Electrical Characteristics
Ta=-40~140°C , VCC=12V.Output pin: current towards outside of the chip is positive direction; Input pin: current towards inside of the
chip is positive direction.

Dual-Channel Low Side Driver

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
lccioft Starting current (based on Input configuration) Yl\flczzlgNg\:/{/CC/llelszGND 25 40 80 LA
Vin Input logic 0 — 1 (IN1, IN2, EN) - 1.80 2.00 2.30
Vie Input logic 1 — 0 (IN1, IN2, EN) - 0.95 1.15 1.35
Vin-hvs Input hysteresis - 0.70 0.85 1.00 v
Von Supply start threshold - 3.6 4 4.4
Vorr Minimum operating voltage after supply start - 33 3.7 4.1
Vuvns | Undervoltage hysteresis - - 0.3 -
lout Sink/source peak current Ci=220nF, fsw=1kHz - +5 - A
lvrs OUTx pin sink current 2us - -5 -
VCC-Vo | High output voltage lour=10mA - - 75 -
Vo-GND | Low outputvoltage lour=-10mA - - 15
Ron Output pullup resistance lour=10mA 2.5 35 55 a
Rorr Output pulldown resistance lour=-10mA 0.5 1 15
Ren EN pin internal pull-up resistor - - 200 -
Ri Input pull-up resistance (BTL27523) - - 200 - kQ
Input pull-down resistance (BTL27524) - - 400 -
ton Turn-on Propagation delay Ci=1.8nF, fsw=1kHz 13 23
toff Turn-off propagation delay Ci=1.8nF, fsw=1kHz 13 23
tr Rise time C=1.8nF - 16 18
te Fall time Ci=1.8nF - 15 18 ns
v Propagation delay matching between 2 channels IN1=IN2 - - 4
tow g/lliJ?IiDthu:twaitr;put pulse width that changes the ) ) 15 40
tuvio UVLO recovery time - - 50 - s
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8.Parameter Testing

8.1 Typical Characteristics

Dual-Channel Low Side Driver
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Figure 3. Fall Time vs Supply Voltage

Figure 6. VCC-Vo vs Output Current
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Figure 9. Operating Supply Current vs Temperature

Figure 10. Supply Current vs Temperature (Outputs in

DC ON/OFF Condition)

4.1 T 26 ,

a0 UVLO Rising Cuoap=1.8nF 24 H Input High Threshold vCe=12v
— UVLO Falling 22 Input Low Threshold
2 39 T S
2" 3 20 ,
G 38 |— 2.8
o g
E 37 £ 16
o 5 14
S 36 a
5 =12

a5 _—

1.0
3.4 0.8
-50 0 50 100 150 -50 0 50 100 150
Temperature(°C) Temperature(°C)

Figure 11. UVLO Threshold vs Temperature
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Figure 19. EN to Output Propagation Delay vs
Temperature

8.2 Propagation Delay

A A

High High
INX INX

Low _ Low _
High High
ENX ENX
Low Low
90% 90%
OUTx OUTx
10% 10%

ton - toff «» ton « toff «»
Figure 20. BTL27524 Enable Function Figure 21. BTL27523 Enable Function
A A

High High
INX INX

Low - Low -
High High
ENX ENX
Low Low
90% 90%
OUTx OuUTx
10% 10%

ton < toff «» ton toff «—»
Figure 22. Non-inverting input driver operation Figure 23. Inverting input driver operation
(BTL27524) (BTL27523)
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9.Function Description

9.1 Input Stage
BTL2752x’s input pins are based on a TTL and CMOS compatible input-threshold logic, and support 3.3V, 5V and 15V,

so that the chip can be driven by multiple logic levels. The input pins are equipped with Schmitt stage internally to
enhance noise immunity. BTL27524’s input pins contain 400kQ pulldown resistor to GND, and BTL27523’s input pins
contain 200kQ VCC pullup resistor, ensuring that the output of the device is low when the inputs are left open. However,
in order to secure the initial power-on state of the driver IC, it is recommended to add appropriate extra pull-up or pull-
down resistors to the input.

9.2 Enable

BTL2752x devices are provided with independent enable pins ENx for enabling of each driver channel. When the ENx
pins are high, the driver is enabled. When the ENx pins are low, the driver is disabled. Like the input pins, the enable
pins are also compatible with TTL and CMOS logic levels, support 3.3V, 5V and 15V. The enable pins are equipped with
Schmitt stage internally to enhance noise immunity. The ENx pins are internally pulled up to VCC by a 200kQ resistor,
therefore the outputs of the device are enabled if the ENx pins are left open.

9.3 Output Stage
The BTL2752x has a rail-to-rail push stage output. The output stage pullup structure includes a P-channel MOSFET and

an N-channel MOSFET in parallel. The P-channel MOSFET provides a low conduction voltage drop during static conduc-
tion (Figure 24). The pull-down structure is implemented using an N-channel MOSFET. An 1MQ resistor is connected in
parallel between the drain and gate of the MOSFET to effectively clamp the gate voltage of the power device in the event
of power down to prevent the occurrence of partial turn-on. However, in order to ensure reliable shutdown of the power
device, it is recommended to add extra pull-down resistor to the gate.

9.4 Undervoltage Lockout
The BTL2752x has undervoltage lockout (UVLO) protection function on the power supply VCC pin to prevent the gate

drive voltage from being insufficient. When the supply voltage is below UVLO threshold, the AISC turns off the output to
protect the power devices. When the supply voltage reaches the clear fault threshold, the AISC resumes the output. To
prevent repeated action near the UVLO threshold, hysteresis is applied. In order to avoid the uncertainty of the output
state after power-on, the AISC firstly enters an UVLO state after power-on, turns off the output until the supply voltage is
established and then starts normal operation (Figure 25).

vcC IN

Level

Shifting and ::Iﬂ

Control
] g

Logic
Figure 24. Output Structure Figure 25. Undervoltage Lockout

VCC

ouT

ouT
GND
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9.5 Device Logic Table
BTL27523 and BTL27524

Dual-Channel Low Side Driver

BTL27523B and BTL27524B

= 0 ouT . ouT
BTL27523 BTL27524 BTL27523B BTL27524B
H H L H H L H
H L H L L H L
Floating H L H Floating L L
Floating L H L
Any Floating L L
L Any L L
10.Applications

This sections introduces the typical application of Bronze Technologies driver ICs, which is for reference only. In practi-
cal application, users need to verify and test its applicability according to their own design requirements to confirm the
system function.

10.1 Typical Applications

Bronze Technologies recommends that customers add a RC filter with a small time constant at the input port to filter
out high-frequency interference, without adding up significant delay.It is recommended that the resistance value should
be between 0 and 100Q and the capacitance should be less than 1000pF.When setting this parameter, the influence
between high frequency interference and delay needs to be taken into account. To ensure the supply stability, Bronze
Technologies recommends adding appropriate blocking capacitors between the supply pin and GND. It is recommend-
ed to connect 1uF+0.1uF capacitor bewteen VCC-GND pins. The two channels of BTL2752x can be connected in parallel
to achieve a higher driving current.

EN2 EN2

BTL2752x BTL2752x

=)

D

|| — 11
Ll GND GND ] GNI

o

Figure 26. BTL2752x Typical Application Diagram Figure 27. BTL2752x Application Diagram with Two

Outputs Connected in Parallel
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11.Package Information

8X(1.75) ﬁ SEE DETAILS
. | E{
|

1
8X(0.65) T II' \ m
7EIZT | lf:j
g—— L]

11.1 SOP-8 Package

6X(1.27) ‘ (5.6)
SOLDER PASTE EXAMPLE
SEATING PLANE \
6.00140.20
P Slodfe] f
1 —T
- ®
|
- |
4.904+0.10 — - -
L] |
I 0.4340.04
] j:&
4 5 —

— 3.91ro.1 \@ \0_25@\ C\A@\B@\ L——L 1.75MAX

RO.1 -~ T (0.43)X45°

— 0.2240.02 RO
// [0.25]
'\ Cg | ’ ] L GAGE PLANi
VA
A 4( 0°8°
—— SEEDETAILA 0.175

T

(1.575)

0.65+40.15 40.075
DETAIL A
(1.05) TYPICAL

Note: 1)Legend unit: mm.

Electrostatic Discharge Caution
If proper handling and installation procedures are not followed, the ICs may be damaged.ESD damage can
cause minor degradation of performance and severe failure of the entire device. Precision integrated circuits
may be more susceptible to damage because very small parameter changes may cause the device to fail to

meet its published specifications.
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11.2 Packing Information

A0(5.3040.10)
g 3
] I [y g i
g T
% P2(2.00+0.10) P0(4.0040.10) P(8.0040.10) DO( $1.50-1.60)
= / T(0.3040.05)
o *ﬂ*
e ®@@@@@@@@@jé@@@
el g =
s 211 Ndr N N DA 5|
s B Bl L L S
REEL DIMENSIONS
t '
Reel Width(W1) J
Reel
Diameter
ITEM FOOTPRINT
Reel Diameter 13 inches
' Reel Width(W1) 12.4mm
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12.Version Description

REVISION NOTES DATE
Rev.0.0 Released datasheet 07-Jan-2023
Rev.0.1 Changed source/sink drive current from 4A to 5A, added input withstand voltage of -5V 14-Mar-2023
Rev.0.2 added Typical Characteristics 08-Mar-2024

IMPORTANT NOTICE AND DISCLAIMER

Bronze provides technical and reliability data(including datasheets), design resources(including 3D model, reference
designs), application or other design advice, tools, safety information, and with all faults, anddisclaims all warranties.
Express and implied, including without limitation any implied warranties of merchantability, fitness for a particular
purpose or non-infringement of third party intellectual property rights.

These resources are intended for skilled developers designing with bronze products.You are solely responsible for

(1) selecting the appropriate bronze products for your application

(2) designing, validating and testing your application

(3) ensuring your application meets applicable standards.

Bronze reserves the right to modify data, texts and materials at any time, these resources are subject to change without
notice.Please visit the bronze website www.gtjtec.com account for the latest information.Bronze grants you permission
to use these resources only for development of an application that uses the bronze products described in the resource.
Other reproduction and display of these resources is prohibited.No license is granted to any other bronze intellectual
property right or to any third party intellectual property right.For any claims, damages, losses and costs arising from
using of these resources,

bronze disclaims responsibility for, and you will fully indemnify bronze and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.And bronze have the right to recover
losses caused by infringement of intellectual property rights.

Bronze Technology Group | Shenzhen bronze Technology Co., Ltd
© Shenzhen bronze Technology Co., Ltd
www.qtjtec.com

+86 0755 33379866
support@qtjtec.com
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