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H-bridge driver circuit layout design based on HVCMOS technology

Li Fang, Jiao Jiye ,Ma Caicai

(College of Electronic Engineer, Xi’an University of Posts and Telecommunications , Xi’an 710000 , China)

Abstract: The design and realization of a H-bridge which is power integrated circuit(Power IC, PIC) and based on the HVCMOS
process with low cost, high integration and strong driving performance is introduced. The established metal interconnection evaluation
model can judge the H-bridge physical layout in the early stage of the design and does not rely on post—design simulation, thereby
improving design efficiency.The comparison result of different interconnection design of H-—bridge shows that the interconnection of
multi—finger array device(M2 layer and above metal) is perpendicular to the metal layer M1 of the device and ladder—shaped structure
can improve the effective aspect ratio of the interconnection along the current flow direction, thus reduce parasitic resistance.

Key words: HVCMOS ; H-bridge ; high integration ; low on-resistance

0 ,
CMOS . . . 11, H
N . , , H o
o 1H
, LVCMOS 1.1 H
HVCMOS o BCD (Bipolar - CMOS - H “H”,
DMOS) , . , °
[2-41  HVCMOS , NMOS o NMOS
H , H o )
o Ay (e o
, PMOS , ,
o , - H
o , , P-N H 1, 1 .
, ( 1.2 Ron
). H @ (1 A@500 m{})
. ) L, (1)

) 2021 47 6 —35

http://www.chinaaet.com



MHEFHEA

Microelectronic Technology

—

OUTA

=

http://www.chinaaet.com

|_I?>

:@:I—— OUTR

I_I4

1 P-NMOS H
[8]O
Roy= 1
Nk (WIL) - (Ves=Vo)
RON VC&
T o
Rox o V@
(5 V@80C) ,
H Rox 1 o
1 Rox
HVNMOS
W/ pm 6 400
L/pm 1
Rox/mQ) 142
2 H
H b
( W/L).

100 pm (W=80 pm)
H

(1)

M2-M4,
(2)

[10]
o

M2

[91

11/12

W i

(11/12,13/14)

MI1-M4,

36 —www.ChinaAET.com

o

o

M3-M4

M3-M4

M1-M2
M1-M2

3

11/12

4

11/12

5

11/12

6

3 H
3.1 H

http://www.chinaaet.com

11/12

[11]
o



http://www.chinaaet.com ﬁ %‘?‘&7‘{

, [ 22 D PAD
A.B, ! — J%
-------- |
, C¢.D o
(2]
7 o
w w1
L
w2
(a)LIW (b)2L/(L+2W1)
7
11/12
( 11, 12) 5
11 12
[2(HVNMOS)
Rox
o 8
o R M4
’ C
° M2-M3
___ | #HFDHEPAD
o y _I
’ rdl  m RS T R |
M4 . A.B |
’ ’ Ruf]Ra]] []Ra[]al]a] 2 T g [ [Ja [ ] ] 2 1
R./2 .R./2, Bl R Rl Rl ... B . |
C.D —1 -] |
° A SEPFSHEPAD 51/l Ras)| ff’ssz//stz‘ Hssg//ﬁ‘zss" £ ’38//1?298‘1"1920//1?2% s J
(d)HVNMOS D
8 HVNMOS
8 , HVNMOS
( )
o R.(0.09 Q) , N -
(LIW), R
R. R, 3 4 o 3.2 H
HVNMOS(W/L=6 400/1) V@Ix(5 V@ )
1A) R 142 mQ) , (We/L=80/1) , 9~ 12 s
5 V@12.5 mA Ry 11.36 Q. V@Is(5 V@1 A) . 5

) 2021 47 6 — 37

http://www.chinaaet.com



ﬁ EE'?‘&* http://www.chinaaet.com

3 HVNMOS Ry 5 Rox
(D) (D)
(W/L:pm) /mQ) A B C D
M1 M2 M3 Ru R Ry HVNMOS Rox Q312 2.99 3.08 2.85
A 80/2 80/2 20/3.2 2.25 225 14.4 HVNMOS
189 169 184 165
B 80/2 20/3.2 20/3.2 2.25 14.4 14.4 Rox /mQ
C 80/2 80/2 64.2/12.8 2.25 2.25 17.9 H R /mQ) 537 489 501 482
D 80/2 64.2/12.8 64.2/12.8 2.25 17.9 17.9 117.5%! 111.5%! 116.3%] 113.6%!|
4 HVNMOS R
(S) (S) M3
(W/L:pm) /m)
’ o
M1 M2 M3 Ru Ra Ry
6 R()N
A 80/2 80/2 20/3.2 225 225 14.4
B 80/2 20/3.2 20/3.2 2.25 14.4 14.4 °
23.2/12.8 49.7 FEM )
C 80/2 80/2 2.25 2.25
25.2/12.8 47.6 ,
23.2/12.8 23.2/12.8 49.7 49.7 o
D  80/2 .25
25.2/12.8 25.2/12.8 47.6 47.6 ,

6 Rox

[13] [14] [15]
FEM FEM FEM

13.57%]| 13.53%] 12.58 %] 117.5%]

SoC

[16]
o

38 —www.ChinaAET.com

http://www.chinaaet.com



http://www.chinaaet.com

M EFHEAR

(2]

(3]

[4]

’

. 14 HVPMOS ,
HVNMOS . 7
DC
TR Pl
S L
| M3 e
dl
ouTB
_\-12_| M4
14 HVPMOS
7 SoC H
B D
M1/M3/mQ 400/389 383/380
M4/M2/mQ) 273/269 269/251
H /mQ 673/658 652/631
D B JH
. HVCMOS
H o
, , H
[M].
,2019.
[J]. : ,2012,
42(12):1616-1630.
, , , BCDMOS
[J]. ,2011,28(11):72-75.
, , .BCD [I1.

,2012,33(1):20-22.

[5] : [J1. ,
2018(22):78-79.

[6] , . MOS [J].

,2016,46(3):393-397.

[7] .

[D]. : ,2012.

[8] BELLINI B, ARNAUD A,REZK S,et al.An integrated
H-bridge circuit in a HV technology[C].2016 IEEE 7th
Latin American Symposium on Circuits & Systems(LASCAS),
TEEE , 2016.

[9] GUO J C,LO Y Z.A new method for accurate e—xtraction
of source resistance and effective mobility in nanoscale
multifinger nMOSFETs[J].IEEE Transactions on Electron
Devices , 2015 ,62(9) : 3004-3011.

[10] LO T L,EMMANUEL G S,GOH T F C,et al.Path resis—

tance reduction through automated Multi—Level Metal and
Via insertion for IC layout design[C].2013 5th Asia Sym-—
posium on Quality Electronic Design(ASQED), IEEE ,2013.

[11] SHOOK B W ,NIZAM A ,GONG Z,et al.Multi-objective
layout optimization for multi—chip power modules consid—
ering electrical parasitics and thermal performance[C].
2013 IEEE 14th Workshop on Control and Modeling for
Power Electronics(COMPEL) , IEEE , 2013.

[12] HOROWITZ M ,DUTTON R W.Resistance exiraction from
mask layout data[J].IEEE Transactions on Computer—Aided
Design of Integrated Circuits and Systems, 1983 ,2(3):
145-150.

[13] GHOSH J,MUKHOPADHYAY S,PATRA A et al.Estima—
tion of dc performance of a lateral power MOSFET using
distributed cell model.[J].IEEE Transactions on CAD of
Integrated Circuits and Systems,2012,31(9).

[14] DAS S,SURAL S,PATRA A.Resistance estimation for
lateral power arrays through accurate netlist generation[]J].
IEEE Transactions on Computer—Aided Design of Integrated
Circuits and Systems , 2009 ,28(6) : 837-845.

[15] GHOSH J, MUKHOPADHYAY S,PATRA A, et al.A new
approach for estimation of on-resistance and current
distribution in power array layouts[C].International Confer—

ence on Vlsi Design.IEEE Computer Society ,2008.

[16] , , ,  .MOS
[J]. ,2019(21):.225-226.
( :2020-11-05)
(1994-), ,
(1977-), , ,
(1995-), ,

o

) 2021 47 6

http://www.chinaaet.com



http://www.chinaaet.com

hRAX 7= BR

ZAEH A, KRBT FE & W EAEER BT (o THA LAY
&, LAZKRT|H @R BETIM. LARFNDATFIZE L. ILh.
FFRATIE S ML, RERTPFERZ, FE—WEFENLE TR
TG AEE A KFERB L,

AEHA, AL LEZRBE T B2 HEE (CNKL). 773K
FHifRS-F 6. F AP SR E (45 ). DOAT. £E (&5 A4&
T8N IST B AFEFARIR M SR B 52038 A LK.

st F ik BB B AT A SRR R LA . AR FAA, KT
PRI —4) ok Bk AT R IE B ARz

R

CRETFRORNHD) Jn
F E TR R REH R A R NPT

http://www.chinaaet.com





