MITSUBISHI SEMICONDUCTORS [ HVIEI C]

M81706AFP

HIGH VOLTAGE HALF BRIDGE DRIVER

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
M81706AFP is high voltage Power MOSFET and

IGBT module driver for half bridge applications.
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APPLICATIONS

MOSFET and IGBT module inverier driver for PDP,

HID famp, refrigerator,air-conditioner,

washing machine, AC-servomotor and general purpose. Outline : 8P2S

BLOCK DIAGRAM
j *— @ VB
OV DETEGT
“Vneg HY_LEVEL l FILTER | -
SHIFT e =
h INTER | o
HIN ¢ e puse [455) -0 s Tt
——y
SHIFT D_ GEN —
‘ Hl————m-imn
D' OV DETECT Qs
,C;
FILTER @ Voe
T ‘ =
[HH]
LINC LEVEL D DELAY ‘“““““‘“““““““““‘i e T
SHIFT L0
i-uuuumu
| e
iy
&2} GND
777

(1/6) May. 2004



MITSUBISHI SEMICONDUCTORS [ HVI C}

M81706AFP

HIGH VOLTAGE HALF BRIDGE DRIVER

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Test conditions Ratings Unit
Ve High Side Floating Supply Absolute Voltage -0.5~624 V'
Vs High Side Floating Supply Offset Voltage VB-24~Va+0.5 \'
VBS High Side Floating Supply Voltage VBS=VB-VS -0.6~24 \'
VHO High Side Output Voltage Vs-0.5~Vs+0,5 V
Ve Low Side Fixed Supply Voltage -0.5~24 v
Vio Low Side Output Voltage -0.5~Vcer0.5 \')
ViN Logic Input Voltage HIN, LIN -0.5~Vco+r0.b v
Pd Package Power Dissipation ‘ Ta=25"C,On Board 0.6 W
K@ Linear Derating Factor Ta>25°C,0n Board 6.0 mwrc
Rth{j-c) | Junction - Case Thermal Resistance 50 oMW
Tj Junction Temperature 20~125 °c
Topr | Operation Temperature -20~100 c
Tstg Storage Temperature -40~125 °c
RECOMMENDED OPERATING CONDITIONS
" Limits ;
Symbol Parameter Test conditions Yy Typ. P Unit
Hi Side Floati Suppl

Vs Of%get Voltage o TRy 0 _ 500 v
Ves g g Side  Floating  SUPPY | \ips=ve.vs 10 = 20 v
VHO High Side Cutput Voltage Vs - VB \Y%
vee Low Side Fixed Supply Voltage 10 - 20 vV
VLo Logic Supply Voltage 0 — Vee V
VIN Logic Input Voltage HIN,LIN 0 — Vo v
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MITSUBISHI SEMICONDUCTORS [ HVI C]

M81706AFP

HIGH VOLTAGE HALF BRIDGE DRIVER

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vec=VBs(=VB-Vs)=15V, unless otherwise specified)

Svinbol Parameter Test conditions - Limits Unit
Min Typ. = | Max.

IFs Fleating Supply Leakage Current Va=Vs=600Y - — 1.0 HA
Igs ¥BS standby Current HIN=L IN=0V — 02 0.5 mh
lee Voo standby Qurrent HiN=L IN=0V 0.2 0.5 1.0 mh
Vou High Level Output Voltags 10=—20mA, LO, HO 13.6 14.2 - v
VoL Low Level Output Voifage 10=20mA, LO, HO - 0.3 0.6 )
Vid High Level nput Threshold Voltage HIN, LIN 2.7 oo — v
ViL Low Level Input Threshold Voltage HIN, LIN o e 0.8 v
|1k Kigh Level Input Bias Current Vin=hy - 5 20 tA
Hit Low Level Inpui Bias Current ViN=0V - - 2 uA
Vasuvr Vas Supply UV Reset Voltage 8.0 8.9 9.8 ¥
VBsuvt Vs Supply WY Trip Voltage 7.4 8.2 9.0 ¥
Vesuvh Ves Supply UV Hysteresis Voitaze 0.5 0.7 — v
tVesuv Ves Supply UV Filter Time - 7.5 - Us
Vecuvr Voo Supply UV Reset Voltage 8.0 8.9 9.8 v
Vocuvt _Ves Supply UV Trip Voltage 1.4 8.2 9.0 v
Vecuvh Voo Supply UV Hysteresis Voltage 0.5 0.7 — v
tVeocuy . Voo Suppty UV Filter Time - 1.5 o U
| ox gz:t:ztﬂ Igh Level Short Gircuit Pulsed VOOV, Vis=5Y. PHCIO 1 5 120 200 _ A
foL gﬁtsziti_ow Level Shert.GErcuit Pulsed Yo=15V, VIN=OV, P10 1 s 250 350 . mA
RoH Qutput High Level On Resistance §=-20mA, RoH= (VoH-V0) /10 - 40 70 Q
RoL Qutput Low Level On Resistance 16=20mA, ROL=Y0/ 10 — 15 30 Q
TdLH (HO) High Side Turn-On Propagation Delay | CL=1000pF between HO-Vs — 120 240 ns
L. HO) Hizh Side Turn-0ff Propagation Delay | CL=1000pF between HO-Vs —_ 170 280 hs
trH High Side Turn-On Rise Time GL=1000pF between HO-Vs e 130 220 hs
tH . High Side Turn-0ff Falti Tinme ‘I CL=1000pf between HO-Vs — 50 80 ns
TdLH(LO) Low Side Turn—On Propagation Defay CL=1000pF between LO-GND — 120 240 ns
TdHL (L0} Low $ide Turn-DFf Propagation Delay | CL=1000pF between LO-GND — 170 280 ns
trt Low Side Turn-On Rise Time CL=1000pF between LO-GND - 130 220 ns
il Low Side Turn-0ff Fali Time CL=1000pF betwsen LO-GND - 50 80 ns
At Ezi:iaﬂatchmg. High Side and Low Side [£dLH CHO) ~tdLH (LO) | _ 0 30 ns
Ataw, | Dela Matahing High Side and Low Side | 1y (o) —tah (0D | - 0 30 ns

*Typ. is not specified
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M81706AFP

HIGH VOLTAGE HALF BRIDGE DRIVER

FUNCTION TABLE (X : Horl)

HIN LIN |VBs UViVcc UV| . HO LO Behavioral State
L L H H L. L LO =HO = Low )
L H H H L H LO = High
H L H H H L HO = High
H H H H L L LO=HO = Low
X L L H L L HO = Low, VEs UV tripped
X H L H L H LO = High, VBes UV tripped
L X H L L L LO = Low, Vce UV tripped
H X H 3 L L HO = LO = Low, Voo UV fripped

Note: "L" state of Vas UV, Voo UV means that UV trip voltage.
in the case of both input signals (HIN and LIN) are "H", output signals (HO and 1LO) become "L".

TIMING DIAGRAM

1. Input/Output Timing Diagram
HIGH ACTIVE(When input signal(HIN or LIN) is "H" then output signal (HO or LO)is "H".)
In the case of both input signals (HIN and LIN) are "H", cutput signals (HO and LO) become "L".

HIN

LIN —

HO
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M81706AFP

.HIGH VOLTAGE HALF BRIDGE DRIVER

2. Veo(Ves) Supply Under Voltage Lockout Timing Diagram
When Vce Supply Voltage keeps lower UV Trip Voltage(Vecuvi=Veouvr-Voguvh} for Ve Supply UV Filter
Time, output signal becomes “L". And then, when Vcc Supply Voltage is higher than UV Reset Voltage, output
signal LO becomes "H". ‘

VeCuvh
veo VeGuvt Vecuvr

‘5 \\/
tvecuy

L0 \l

LIN

When Vco Supply Voltage keeps lower UV Trip Voltage(Vccuvi=Vecuwr-Vocuvh) for Voc Supply UV Filter
Time, output signal becomes "L". And then, when Vcc Supply Voltage is higher than UV Reset Voltage, input
signal (LIN} is L; output signat HO becomes "H".

vBs (H)
LINL)
———————-\ VeCuvh
vec me,ttvccw ea\/” Vecur
HO
HiN

When VBS Supply Voltage keeps lower UV Trip Voltage ( VBsuwt = VBsuvr — Vasuvh } for VBs Supply UV
Filter Time, output signal becomes “L". And then, VBs Supply Voltage is higher than UV Reset Voltage, output
signal HO keeps "L” until next input signal HIN is "H".

VRS VBSuvt. ._ VESuvh VBSuvr

TVBSuy € _
w | ] -
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M81706AFP

HIGH VOLTAGE HALF BRIDGE DRIVER

3. Allowable supply voltage transient

it is recommended that supplying Vee firstly and supplying VBSs secondly. In the case of shutting off supply
voltage, shuiting off Vas firstly and shutting off Vce secondly. At the time of starting Voo and VBSs, power supply
should be increased slowly. i it is increased rapidly, output signal (HO or LO) may be "H".

Consideration

As for this product, the terminal of low voltage part and high-voliage part is very clear {The Fifth: LO, The Sixth:
Vs). Therefore, pin insulation space distance should be taken enough.

PACKAGE OUTLINE
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Recommended Mount Pad

Dimengion in Millimaters
. Symbat Min Nom Max
A, - 1.9
At .05 s -
Az - 1.5 -
. b 0.35 04 0.5 -
- 0.43 | .05 0.2-
D. 4.8 5.0 5.2
E ¢ 42 4.4 4.6
o 1.27 -
He 5.9 6.2 6.5
I 02 1 04 | OB
1.1 - 0.8 -
| [z = 0E595] -
Fal - - 0.745
X - L 0.25
Y - - 0.1
.8 o° - 10°
z1 = DelailG Detail F 1 o
’ lz - | 127 - -
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