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PT5620
100V Single-Phase Gate Driver

DESCRIPTION

channels.

FEATURES

vee J}

The PT5620 is a high-speed 100V single-phase gate e Integrated 100V half-bridge high side driver
driver for power MOSFET and IGBT devices with e Built-in dead time protection
independen%ur}li?ihn aggacliowti rzise prriizrcet‘ir:)%ed p(r):\tzﬁt e Under voltage lockout for VCC and VBS
- e Low operation voltage 0-5.5V for VCC and VBS
damage to the half-bridge. The UVLO circuits prevent e 33V aF;]d 5V input Ic?gic compatible
malfunction when VCC and VBS are lower than the e Enable pln (EN) for low Standby current
specified threshold voltage. A novel high-voltage BCD e 10+/10-: +15A/—2 5A at VCC=15V VBS=15V
process and common-mode noise canceling technique e Dead tir'ne a'd'ustm.ent by RDT bin '
provide stable operation of high-side drivers under high . Common-moéle dV/dt ngise carf)cellation circuit
dV/dt noise conditions while achieving excellent Tol t of tive t ient volt u
negative transient voltage tolerance. An enable pin * oiran 0 n?)ga Ive transient voltage
(EN) is included so that standby mode may be used to * —40°C to 125°C operating range
set the chip into a low quiescent current state to realize ¢ Small footprint package: MSOP10L ~DFN8(3X3) -
long battery lifetime. DFN10(3X3)
e Wireless charging
e Half bridge/full bridge converters
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TYPICAL APPLICATION CIRCUIT

. ™

5V/3.3V VDD 12V VCC

PT56xx
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PIN CONFIGURATION
MSOP10L PACKAGE
C ) (@ )
10OVCC L0 010 10VCC LO 010
20VB coMO9 20VB cCOMO 9
Ay PT5620
3OHO MSOP10 IN O8 3(OHO DFN10 IN O8
40OVS EN O7 40VS EN O7
5((NC RDT}G 5((NC RDT}G
PIN DESCRIPTION
Pin No.
Pin Name Description MSOP10L
IDFN10L
VCC Logic and low-side gate drivers power supply voltage 1
VB High-side driver floating supply 2
HO High-side driver output 3
VS High-side driver floating supply offset voltage 4
NC Not connected 5
RDT Connect the resistor to adjust dead time 6
EN Logic input for enable mode control 7
IN Logic input for gate driver input 8
COM Logic ground and low-side gate drivers ground 9
LO Low-side gate driver output 10
REF1.1 3 SEP. 2018
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DFN8 PACKAGE

PIN DESCRIPTION

( ‘ \
10 VB L0OS8
DFN 8
30VS IN O6

4(C/CC ENj)S

. e Pin No.
Pin Name Description DFNS
VB High-side driver floating supply 1
HO High-side driver output 2
VS High-side driver floating supply offset voltage 3
VCC Logic and low-side gate drivers power supply voltage 4
EN Logic input for enable mode control 5
IN Logic input for gate driver input 6
COM Logic ground and low-side gate drivers ground 7
LO Low-side gate driver output 8
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FUNCTION DESCRIPTION
LOW SIDE POWER SUPPLY: VCC

VCC is the low side supply which provides power to both input logic and low side output power stage. The built-in
under-voltage lockout circuit enables the device to operate at sufficient power when a typical VCC supply voltage higher
than Vccuy+=3.88V is present, as shown in FIG. 1. The PT5620 shuts down all gate driver outputs when the VCC supply
voltage is below V¢cyy.=3.66 V, shown as FIG. 1. This prevents the external power devices from extremely low gate
voltage levels during on-state which may result in excessive power dissipation.
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FIG. 1 VCC supply UVLO operating area

HIGH SIDE POWER SUPPLY: VBS

VBS is the high side supply voltage. The total high side circuitry may float with respect to COM following the external high
side power device emitter/source voltage. Due to the internal low power consumption, the entire high side circuitry may
be supplied by a bootstrap topology connected to VCC and may be powered with small bootstrap capacitors. The device
operating region as a function of the supply voltage is given in FIG. 2.
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FIG. 2 VBS supply UVLO operating area

LOW SIDE AND HIGH CONTROL INPUT LOGIC: VIN

The Schmitt trigger threshold of each input is designed low enough to guarantee LSTTL and CMOS compatibility with
3.3V controller outputs. Input Schmitt triggers and advanced noise filtering provide noise rejection of short input pulses.
An internal pull-down resistor of about 100kQ (positive logic) pre-biases each input during the VCC supply start-up state.
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DEAD TIME PROTECTION

The PT5620 includes an adjustable dead time protection circuit. The amount of dead time delay is set by the resistance
on the RDT pin. The dead time feature inserts a time delay (a minimum dead time) during which both the high- and
low-side power switches are turned off. This is done to ensure that one power switch has fully turned off before the other
power switch is turned on. FIG. 3 illustrates the dead time period and the relationship between the power switch control
signals.

N 50% 50%

HO 50

—l DT I% %I DT K—

LO 50% SM

FIG. 3 Dead time protection

STANDBY MODE
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Sk Sk | e ek
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FIG. 4 Logic operation

The PT5620 packaged in MSOP10 provides an enable pin (EN) to allow the device to work in a low current dissipation

state. The EN pin is compatible with 3.3/5V logic levels. If EN is set to logic LOW, the device is forced into standby mode
and all gate driver outputs are locked into a logic LOW state and only 5pA (typ.) is dissipated, as shown in FIG. 4. If EN
goes from logic LOW to logic HIGH and incorporates a delay of 4.6us (typ.), the device may be released from standby

mode and all outputs are enabled. In order to lower the bias current, a sufficiently large resistor (525kQ) is tied between
ENB and COM.

GATE DRIVER (HO, LO)

High side and low side driver outputs are specifically designed for pulse operation and dedicated to driving power
devices such as IGBTs and power MOSFETSs. High and low side outputs are state triggered by the rising and falling
edges of the IN pin, as shown in FIG. 4. After releasing from an under-voltage condition of the VBS supply, a hew turn-on
signal (edge) is necessary to activate the respective high side output. In contrast, after releasing from an under-voltage
condition of the VCC supply, the low side outputs may directly switch to the state determined by their respective inputs
without the additional constraints required by the high side driver.

REF1.1 6 SEP. 2018
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ABSOLUTE MAXIMUM RATINGS

Stresses exceeding the absolute maximum ratings may damage the device or cause abnormal function. All the voltage

parameters are absolute voltages referenced to IC COM unless otherwise stated in the table.

Parameter Symbol Min. Max. Units

High-side floating supply voltage Vs -0.3 100
High-side offset voltage Vs V—20 Vp+0.3
High-side gate driver output voltage Vho Vs—0.3 Vg+0.3
Low-side gate driver output voltage Vio COM-0.3 Vcct0.3 \Y
Logic input voltage I —03 20

Low-side supply voltage Vee -0.3 20
Thermal resistance, junction to ambient @ Rthya — MSOP10:120 °C /W
Allowable offset voltage slew rate dV/dt — 50 Vins
Junction temperature T, —40 +150 oc
Storage temperature Ts —40 +150

Soldering lead temperature (duration 10s) TL — 260 °C

Note:
O: Pp and Rthy, are only guaranteed by design.
Parameter Symbol Min. Max. Units

Low-side supply voltage Vee 5.5 18

High-side floating supply offset voltage®@ Vs COM-6 60

High-side floating supply voltage Vg Vs+5.5 Vg+18

High-side gate driver output voltage VHO Vs Vs \Y
Low-side gate driver output voltage Vio COM Vee

Logic input voltage \E/m 0 5

IC operating junction temperature T, -40 +125 °C

@: For VBs=15V, normal logic operation for Vsis between COM-6V to 100V. High-side circuitry will sustain current state

if VS is between COM-6V to COM-Vgs. The parameter is only guaranteed by design.
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STATIC ELECTRICAL CHARACTERISTICS

(Vec—COM)=(Vg—Vs)=15V, Ven=5V, RDT=100K (2. Ambient temperature TA=25°C unless otherwise specified. The Vy Ty,
V,, and |y parameters are referenced to COM and are applicable to all channels. The Vg and I parameters are
referenced to COM and are applicable to the respective output leads. The Vccuv parameters are referenced to COM. The
VBsuv parameters are referenced to Vs.

Parameter | Symbol | Test Conditions | Min. [ Typ. | Max. [ Unit
Low Side Power Supply Characteristics
Quiescent VCC supply current laveet Vin=0 or 5V, 210 425 680
Quiescent VCC supply current in standby mode laveee Vin=0 or 5V, — 7 60 WA
operating VCC supply current Ivccop f n=20KHz — 650 —
VCC supply under-voltage positive going threshold Vceuvs — 2.9 3.88 55
VCC supply under-voltage negative going threshold Vecuv- — 2.5 3.66 5.1 \%
VCC supply under-voltage lockout hysteresis VceHys — — 0.22 —
| High Side Floating Power Supply Characteristics
m?ehslfg:g VBS supply under-voltage positive going Vasuve _ 25 36 55
m?ehslfg:g VBS supply under-voltage negative going Vasov. _ 29 34 48 v
High side VBS supply under-voltage lockout
hy%teresis PPy ’ Vesuunvs B B 02 _
High side quiescent VBS supply current loss Ves=15V 25 50 75
Offset supply leakage current Ik Vg=Vs=100V Vcc=0V — — 10 WA
Logic Input Section
Logic HIGH input voltage IN and EN ViH — 2.5 — —
Logic LOW input voltage IN and EN Vi — — — 0.8 v
Input positive going threshold VN .TH+ — — 1.9 —
Input negative going threshold VINTH- — — 1.4 —
Logic HIGH input bias current [ Vin=5V — 50 — A
Logic LOW input bias current . V=0 - 0 — H
Gate Driver Output Section
High side output HIGH short-circuit pulse current lHo+ VHo=Vs=0 — 1.5 —
High side output LOW short-circuit pulse current lHo- Vho=Ve=15V — 2.5 — A
Low side output HIGH short-circuit pulse current lLo+ Vi0=0 — 1.5 —
Low side output LOW short-circuit pulse current ILo- Vio=Vcc=15V — 2.5 —
Allowable negative VS voltage for HIN1,2,3 signal
propagation t% HO1,2,3 o o Ven Ves=15V - -10 - v
DYNAMIC ELECTRICAL CHARACTERISTICS
(Vee—COM)=(Vp—Vs)=15V, Ven=5V, RDT=100K(2, Vs=COM, and C,,4=1nF unless otherwise specified, ambient
temperature TA=25°C.
Parameter Symbol Test Conditions Min. Typ. Max. | Unit
Turn-on propagation delay ton Vin=5V, Vs=0 — 350 —
Turn-off propagation delay tott Vin=0, Vg=0 — 110 —
Turn-on rise time t; Vin=5V, Vs=0 — 26 —
Turn-off fall time t Vin=0, Vs=0 — 25 —
RDT=0Q}, Vin=0V and 5V — 32 —
RDT=10KQ, ViNn=0V and 5V — 55 — ns
RDT=30K(, Vi\=0V and 5V — 135 —
Dead time DT RDT=50K(, V\\=0V and 5V — 180 —
RDT=100K(Q, Vix=0V and 5V — 295 —
RDT=150K(, Vi\=0V and 5V — 410 —
RDT=open — 7700 —
max current of RDT Pin IRDT_max RDT=0(Q2 0.75 1 1.25 mA
EN input filter time teLTEN Ven=0 and 5V — 400 — ns
EN input logic HIGH to HO/LO turn-off delay time tofrEN Ven=0V — 0.55 —
EN input logic LOW to HO/LO turn-on delay time ton,eN Ven=5V - 5.2 - Ks
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PACKAGE INFORMATION
10 PINS, MSOP, 118MIL
10 L l /,-“’"‘-.\“
l__!__| i w
| | _
| 'J[J' gl w i
q} _l_: :
i T
| S
o]
I |
r |
ERE =
D! SYNBOLS | MIN. NOM. MAX.
1 5 A — — 1.10
il m i T em [ = [ o
' A2 0.75 0.85 0.95
| b 0.17 — 0.27
i i g c 0.08 - 0.23
| ,,71L7,, | 5 %q “ D 3.00 BSC
' Frpem 300 5t
- a 0.50_BSC
L H m H H L1 L 0.40 [ o060 | 080
1T B DETAIL A L1 095 REF
g o | - | s
THERMALLY ENHANCED VARIATIONS ONLY UNIT : MM
PACKAGE MARKING AND ORDERING INFORMATION:
Part Number Top Mark Package Packing Method | Reel Size | Tape Width| Quantity
PT5620 PT5620 10 Pins, MSOP, 118mil Tape and Reel - - -
REF1.1 9 SEP. 2018
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10 PINS, DFN, 3X3 MM
E2
] w0 ) ') I
) |co.35x4% ]
— + = — —)— + - =
D) -
s Is
| A1
. A3 ] ‘
SYMBOLS MIN. NOM. MAX.
A 0.70 0.75 0.80
A1 0.00 0.02 0.05 NOTES
ﬁ _
AS 0.20 REF. 1. JEDEC OUTLINE : MO—-229 WEED-5.
b 0.18 0.25 0.30 2. DIMENSION b APPLIES TO METALLIZED TERMINAL
D 3.00 BSC AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
E 3.00 BSC FROM THE TERMINAL TIP. IF THE TERMINAL HAS
D2 2.20 — 2.70 THE OPTIONAL RADIUS ON THE OTHER END OF THE
£o 40 — 175 TERMINAL, THE DIMENSION b SHOULD NOT BE
. 050 B5C MEASURED IN THAT RADIUS AREA.
— 3, THE MINIMUM K" VALUE OF 0.20mm APPLIES.
L 0.50 0.40 0.50 4. BILATERAL COPLANARITY ZONE APPLIES TO THE
K 0.24 — — EXPOSED HEAT SINK SLUG AS WELL AS THE
UNIT : mm TERMINALS.

PACKAGE MARKING AND ORDERING INFORMATION:

Part Number Top Mark Package Packing Method | Reel Size | Tape Width| Quantity
PT5620 PT5620 10 Pins, DEN, 3x3 MM Tape and Reel - - -
REF1.1 10 SEP. 2018
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8 PINS, DFN, 3X3 MM
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PACKAGE MARKING AND ORDERING INFORMATION:

Part Number Top Mark Package Packing Method | Reel Size | Tape Width| Quantity

PT5620 PT5620 8 Pins, DEN, 3x3 MM Tape and Reel - - -

IMPORTANT NOTICE

Princeton Technology Corporation (PTC) reserves the right to make corrections, maodifications, enhancements,
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improvements, and other changes to its products and to discontinue any product without notice at any time.
PTC cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a PTC product. No
circuit patent licenses are implied.

Princeton Technology Corp.
2F, 233-1, Baociao Road,
Sindian, Taipei 23145, Taiwan
Tel: 886-2-66296288

Fax: 886-2-29174598
http://www.princeton.com.tw
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REVISION HISTORY

Date Revision No. Reference No. Modification
2018-06-29 |PT5620 REF1.0.doc Initial Version
2018-09-29 |PT5620 REF1.1.doc Modify the value of VCC and VBS from 12 to 15V.
Modify the “Static ELECTRICAL
CHARACTERISTICS”.
Modify “PIN CONFIGURATION and PACKAGE
INFORMATION”
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