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Features
Epitaxial Planar Die Construction

YS-HBDM60OV600X

COMPLEX TRANSISTOR ARRAY FOR BIPOLAR
TRANSISTOR HALF H-BRIDGE MOTOR/ACTUATOR DRIVER

Mechanical Data
Package: SOT363

Package Material: Molded Plastic, “Green” Molding Compound.

UL Flammability Classification Rating 94V-0

Moisture Sensitivity: Level 1 per J-STD-020

Terminal Connections: See Schematic & Pin Configuration
Terminals: Finish—Matte Tin Annealed over Alloy 42 Leadframe

Solderable per MIL-STD-202, Method 208

L]
Weight: 0.016 grams (Approximate)

SOT363
Q1
M

BQ1
Device Schematic

Existing Product
Top View
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) SEMICONDUCTOR YS-HBDM60V600X

COMPLEX TRANSISTOR ARRAY FOR BIPOLAR
TRANSISTOR HALF H-BRIDGE MOTOR/ACTUATOR DRIVER

Maximum Rati ngs: Total Device (@ Ta = +25°C, unless otherwise specified.)

Characteristic Symbol Value Unit
Operating and Storage Temperature Range Top, TsTG -55 to +150 °C

Thermal Characteristics: Total Device

Characteristic Symbol Value Unit
Power Dissipation (Note 5) Pp 200 mw
Thermal Resistance, Junction to Ambient Air (Note 5) ReJa 625 °C/IW

Maximum Ratings: Sub-Component Devices (@ Ta =+25°C, unless otherwise specified.)

Characteristic Symbol Q1-PNP Transistor Q2-NPN Transistor Unit
Collector-Base Voltage Vceo -60 80 Y,
Collector-Emitter Voltage Vceo -60 65 Y,
Emitter-Base Voltage VEBO -5.5 6 \
Collector Current - Continuous (Note 5) Ic -600 500 mA

Electrical Characteristics: PNP Transistor (Q1) (@ Ta= +25°C, unless otherwise specified.)

Characteristic [ Symbol [ Min | Max [ Unit | Test Condition
OFF CHARACTERISTICS (Note 6)
Collector-Base Breakdown Voltage V(BR)CBO -60 — V Ic =-10pA, IE=0
Collector-Emitter Breakdown Voltage V(BR)CEO -60 — Vv Ilc =-10mA, Ig =0
Emitter-Base Breakdown Voltage V(BREBO -5.5 — V. |le=-10pA, Ic=0
Collector Cutoff Current IcBo — -10 nA |Vcg =-50V, Ie=0
Collector Cutoff Current IcEX — -50 NA  |Vce =-30V, VEgorr) = 0.5V
Base Cutoff Current IsL — -50 NA | Vce =-30V, VEgorr) = -0.5V
ON CHARACTERISTICS (Note 6)
100 _ —  |lc =-100pA, Vce = -10V
100 —_ — |lg =-1.0mA, Vce =-10V
DC Current Gain hre 100 — — |lgc =-10mA, Vce = -10V
100 300 — |lc =-150mA, Vcg = -10V
50 — — |lc = -500mA, Vce = -10V
. . -0.3 Ilc =-150mA, Ig = -15mA
Collector-Emitter Saturation Voltage VCE(sat) — 05 \% lo = -500mA. Is = -50mA
. . -0.95 Ic =-150mA, Ig = -15mA
Base-Emitter Saturation Voltage VBE(sat) — 13 \% le = -500mA. Is = -50mA
Notes: 5. Device mounted on FR-4 substrate printed circuit board with 1 inch square 20z copper pad area.

6. Short duration pulse test used to minimize self-heating effect.
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COMPLEX TRANSISTOR ARRAY FOR BIPOLAR
TRANSISTOR HALF H-BRIDGE MOTOR/ACTUATOR DRIVER

Electrical Characteristics: NPN Transistor (Q2) (@ Ta= +25°C, unless otherwise specified.)

Characteristic [ Ssymbol | Min | Typ [ Max [ Unit [ Test Condition

OFF CHARACTERISTICS (Note 6)
Collector-Base Breakdown Voltage V(BR)CBO 80 —_ — \% Ic =100pA, lE=0
Collector-Emitter Breakdown Voltage V(BR)CEO 65 — — \Y Ic=1mA,Ig=0
Emitter-Base Breakdown Voltage V(8R)EBO 6 — — \Y Ie = 100pA, Ic =0
Collector-Base Cutoff Current IcBo — — 100 nA |Vcg=80V,Ig=0
Collector Cutoff Current IcES — — 100 nA  |Vce=90V, Vge =0
Emitter-Base Cutoff Current leBO — — 100 nA |Veg=5V,Ic=0
ON CHARACTERISTICS (Note 6)

) 250 — — —  [Vce=1V, Ic = 10mA
DC Current Gain hre 100 — — — [Vee=1V, Ic = 100mA
Collector-Emitter Saturation Voltage VCE(sat) — 0.2 0.4 \Y Ic = 100mA, Ig = 10mA
Base-Emitter Turn-on Voltage VBE(on) 0.7 0.75 0.8 \Y Vce = 1V, Ic = 100mA
Base-Emitter Saturation Voltage VBE(sat) — — 0.95 \ Ic = 100mA, Ig = 5mA
Note: 6. Short duration pulse test used to minimize self-heating effect.

Typical Characteristics (@ Ta = +25°C, unless otherwise specified.)
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Pp, POWER DISSIPATION (mW)
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Ta, AMBIENT TEMPERATURE (°C)
Fig. 1 Power Derating Curve
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YS-HBDM60V600X

PNP Transistor (Q1) Plots
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Fig 2. Collector Emitter Saturation Voltage vs. Collector Current
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COMPLEX TRANSISTOR ARRAY FOR BIPOLAR

TRANSISTOR HALF H-BRIDGE MOTOR/ACTUATOR DRIVER
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NPN Transistor (Q2) Plots

VBg(ony BASE EMITTER VOLTAGE (V)

YS-HBDM60V600X

Ic, COLLECTOR CURRENT (A)
Fig. 6 Typical Collector Emitter Saturation Voltage vs. Collector Current
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COMPLEX TRANSISTOR ARRAY FOR BIPOLAR
TRANSISTOR HALF H-BRIDGE MOTOR/ACTUATOR DRIVER
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SEMICONDUCTOR YS-HBDM60V600X

COMPLEX TRANSISTOR ARRAY FOR BIPOLAR
TRANSISTOR HALF H-BRIDGE MOTOR/ACTUATOR DRIVER

Current Schematic with Application Example

SOT363
9v-12V
o
R1§36
_________________ cor
= C1
: (o & 0t xozlej :
R3 . . _— N .
a——BQ1 : =0 : BQL R4
cQ1 B (oY o X1 :
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_|: Q3 : : : ?
Half H:Bridge i Half H-Bridge
3 RS E cQ2 ©leqo : 3 RS
1k : : N : : 1k
X - 1T - .
—1% Jos 7 pa Q72—
BQ2 A BQ2
EQ2
Forward Reverse
=0

Notes: D1, D2, D3, D4: Switching Diodes (MMBD4448)
Q3, Q4: NPN Transistors (MMBTAO06)
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COMPLEX TRANSISTOR ARRAY FOR BIPOLAR
TRANSISTOR HALF H-BRIDGE MOTOR/ACTUATOR DRIVER

Application Example Schematic (with Package Pinouts)

SOT363

l(:1 R2
U1l §
)
ALY slcd L 33k
N.C NC ~
*2 51X R3
2
€2l 4pA2 A
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1k MM BD4448HTW
Reverse
Forward

IControllnputSV/OV 1
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COMPLEX TRANSISTOR ARRAY FOR BIPOLAR
TRANSISTOR HALF H-BRIDGE MOTOR/ACTUATOR DRIVER

|

Package Outline Dimensions

SOT363
M [0
E 1 - * - SOT363
Dim | Min | Max | Typ
Al | 0.00|0.10| 0.05
A2 |10.90|1.00| 0.95
b [0.10/0.30| 0.25
c 0.10]0.22| 0.11
1.80|2.20| 2.15
E [2.00|220]| 2.10
E1 |1.15|1.35| 1.30
e 0.650 BSC
F [0.40 | 0.45| 0.425
L ]0.25]/0.40| 0.30
i a 0° 8° -
All Dimensions in mm
a
L
Suggested Pad Layout
SOT363
C
Dimensions .Value
(in mm)
Y1 + G C 0.650
G 1.300
| X 0.420
v Y 0.600
Y1 2.500
X
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