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CMOS ( / )
RJJO3D0788-0200
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HA1631D01/02/03/04 (r.8v ) CMOS

HA1631D01/03 10pA HA1631D02/04 100pA
HA1631D01/02
HA1631D03/04

IC MMPAK, TSSOP 8

HA1631D01/03 * Ibpyp = SPA (per comparators)
HA1631D02/04 * Ippyyp = SOpA (per comparators)
° . VDD =18 55V
° * Viomax = 5mV
° . IIBtyp = 1pA
[ * V oHmin = 2.9v (aI Vpp = 30)
[ ]
o MMPAK, TSSOP
HA1631D01T
HA1631D02T TTP-8DAV PTSP0008JC-B
HA1631D03T
HA1631D04T
HA1631D01MM
HA1631D02MM MMPAK-8 PLSPO0O008JC-A
HA1631D03MM
HA1631D04MM
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HA1631D01/02/03/04

Vour [1] 18] Vop
ViN1) E% | 7]Vour?
Vit (3] éﬂ ViNz(-)

Vss[4] 5] Vings)

(LER)
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R - ]
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HA1631D01/02/03/04

(Ta = 25°C)
Vbb 7.0 \Y,
ViN(diff) —Vop  +Vop \Y; 1
Vin -0.1 +Vpp V
lout 28 mA 2
Pr 192 mw TSSOP-8
Topr -40 +85 °C
Tstg -55 +125 °C
1. Voo Y
2.
(Ta = 25°C, Vpp = 3.0V, Vg = OV)
Min Typ Max
Vio — — 5 mV | Vin = Vop/2, R = IMQ
lis — (1) — pA Vin = Vpp/2
lio —_ (1) —_ pA Vin = VDD/2
Vem -0.1 — 2.1 \Y,
HA1631D01/03 Iob — 10 20 pA | Vop =3V, Vint+ =1V, ViN— = 0V
HA1631D02/04 — 100 200 pA
HA1631D01 TPLH — (1.20) — us | 1V DC bias,
HA1631D01/03 TPhL — (0.55) — us 100mV overdrive,
HA1631D01 t, — (24) — ns | C.=15pF
HA1631D01/03 tf — ) — ns
HA1631D02 TPLH — (0.33) — us
HA1631D02/04 TPhL — (0.17) — us
HA1631D02 tr — (12) — ns
HA1631D02/04 tf — ) — ns
losource 6 13 — mA | Vout = 2.5V
(Only for HA1631D01/02)
losink 7 14 — mA | Vout = 0.5V
HA1631D01/03 CMRR 60 80 — dB Vinl =0V, Vin2 = 2V
HA1631D02/04 50 70 — dB
PSRR 60 80 — dB | Vppl=1.8V, Vpp2 =5V
Vo Vpp—0.1 — — \Y; R = 10kQ Vss
(Only for HA1631D01/02)
VoL — — 0.1 \% RL = 10kQ Vpp
ILo —_ —_ 0.1 MA Vint =1V, Vin— =0V, Vo =3V
(Only for HA1631D03/04)
Vopr 1.8 — 5.5 \%

()
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HA1631D01/02/03/04

HA1631D01 | HA1631D02 | HA1631D03 | HA1631D04
oo (Out H) 1-1 2-1 3-1 4-1 1
©utL) 12 2-2 3-2 4-2 2
(Out H) 13 2-3 3-3 4-3 1
(Out H) 1-26 2-26 3-20 4-20 15
Von 1-19 2-19 — — 4
losource 1-4 2-4 — — 3
Vor 1-18 2-18 3-15 4-15 6
losink 1-5 2-5 3-4 4-4 5
Vio 1-6 2-6 3-5 4-5 8
1-7 2-7 3-6 4-6 7
Vem 1-8 2-8 3-7 4-7 9
PSRR 1-9 2-9 3-8 4-8 11
CMRR 1-10 2-10 3-9 4-9 12
lis 1-11 2-11 3-10 4-10 10
(Voo = 3V) 1-12 2-12 3-11 4-11 10
(Voo =7V) 1-13 2-13 3-12 4-12 10
1 1-14 2-14 3-13 4-13 13
1-16 2-16 3-14 4-14 13
1-21 2-21 3-16 4-16 13
tr 1-15 2-15 — — 13
1-17 2-17 — — 13
1-20 2-20 — — 13
TP 1-22 2-22 — — 13
TPhL 1-23 2-23 3-17 4-17 13
Vour(CH1) 1-24 2-24 3-18 4-18 14
Vour(CH2) 1-25 2-25 3-19 4-19 14
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HA1631D01/02/03/04

( Vpp =3V, Vs = 0V, Ta= 25°C)
1-1 HA1631D01 1-2 HA1631D01
HRER » BREE HRETR * BRBE
(Output High) (Output Low)
12.0 12.0
—~ 10.0 ~ 10.0
! ]
8.0 8.0
[=] o
£ o
. 6.0 . 6.0
1= 8=
fip B 4
e 4.0 i .0
AT I
=20 =20
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
ERERE, Vpp (V) ERERE, Vpp (V)
[¥1-3 HA1631D01 X1-4 HA1631D01
HEER <t ARRE HANAEE S HAYV—RER
12.0 6.0 I
Vpp = 5.5V . Vpp = 5.5V
2 100 Vpp = 3.0V = 50
3 Voo =189 5 4
_ 80 7 S 40
0 - VDD =1.8V N
6.0 —_— H 3.0 \‘
1 = i \
% 4.0 ‘g 2.0 \ Vip = 3.0V \
Bl R
s 2.0 _}] 1.0 \K \
0 0
-50 -25 0 25 50 75 100 0 30 60 90 120
ﬁl&l;ﬂg, Ta (OC) Hh ‘J—X%iﬁ., lOSOURCE (mA)
X1-5 HA1631D01 [¥1-6 HA1631D01
o O—BE ® N B ANE Ty FEE R BREE
6.0 —~ 4
\ \ >
= Vpp = 5.5V E
S 50 DD \ - 3
= 2
4 >
S 40 o
] Vpp=1.8V  Vpp = 3.0V \' W
B 0 Y/ ® o
.l[ 20 ¥ s
N |¢ . N -2
H 10 = A
0 =< —4
0 30 60 90 120 1 2 3 4 5 6
H:'J'.I“/‘/7'§;ﬁ, IOSINK (mA) %5@%&, VDD (V)
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HA1631D01/02/03/04

( Vpp = 3V, Vs = 0V, Ta= 25°C)
1-7 HA1631D01 [%1-8 HA1631D01
. AQF 7ty FEE X BEERE 50 RH#EANERE xt FAERE
z s Voo = 1.8V, V= 0.9V | o
VDD = 3OV, V|N =1.5V Z —-—T——
L 2 Vpp = 5.5V, Vy = 2.75V ~ 20 ‘VCM+
. | | S
W y S E—— > Common Mode Input
e ol == H 1.0 Voltage Range
.: 1 i
- R
RY]
N -2 é 0 VCM*
-E _3 = v I
< 4 -1.0
50 -25 0 25 50 75 100 50 25 0 25 50 75 100
BABERE, Ta (°C) AEEE, Ta (°C)
X1-9 HA1631D01 1-10 HA1631D01
EREEKREL 3t EBREE RI#EFR L 3t AHEE
120 120
g &
100 g 100
x
o x N—T |
» 80 r 80
Q. )l s
s 60 © 60
fm s
% 40 ﬁ 40
2 £ 20
T 0 0
1 2 3 4 5 6 7 0 1.0 2.0 3.0
EEEE, Voo (V) AHEBE, Vy (V)
1-11 HA1631DO01 1-12 HA1631D01
ANNA T RAER xt BFEERE ARANATRER 5 ANEE
200 200
< <
L R
@ 100 @ 100
- [ -
i3 T ] 8=
B oof— oo
X X
N [N
< -100 Z -100
R N
=< <
-200 -200
50 -25 0 25 50 75 100 0 1.0 2.0 3.0
BERE, Ta (C) ANEBE, Vy (V)
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HA1631D01/02/03/04

( Vpp = 3V, Vs = 0V, Ta= 25°C)
1-13 HA1631D01 £1-14 HA1631D01
ANNRNATRER X ANERE SITAVY ERERE xt BFRE
200 20
= . \
f(% g VDD =1.8V
@ 100 & 15
- = //
4 o /
B o = ;g 10 " [Vpp=55V _
0 —
£ =100 g ° ™ Vpp = 3.0V
P, H e
-200 0
0 2.0 4.0 6.0 50 25 0 25 50 75 100
AHBE, Vy (V) BEEE, Ta (°C)
1-15 HA1631D01 1-16 HA1631D01
S EAY AR < BEEE ITAYISERRE X BFRRE
50 : 20
- Voo = 5.5V =
[ =
= Vpp=1.8V | =
. 40 ‘ DD - 15
| 3 .
I 30 by /
;_r ;—i 10
0 I
220 * e /
% Vpp = 3.0V % 5
4 10 -
H #
0 0
50 -25 0 25 50 75 100 0 10 20 30 40 50
FEBERE, Ta (°C) RERE, C. (pF)
1-17 HA1631D01 X1-18 HA1631D01
S EAYRERRE Xt BRAE HAOo—EX xt &HiEHR
50 3.0
Té? —
= 40 2z
" S 20
ﬁﬂ /_/ %li;]
220 |
> g 10
R R N
4 10
o H N
0 0 I
0 10 20 30 40 50 10 100 1k 10k 100k 1M
BHAE, C. (pF) BRER, R (Q)
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HA1631D01/02/03/04

( Vpp = 3V, Vs = 0V, Ta= 25°C)
1-29 HA1631DO01
®1-19 HA1631D01 S EMYISEEHE t
HA/nA EE o BEEHR (Overdrive, £0.1Vp-p)
3.0 { : : A: 2.3
f Voo | cEA
S 25 ” —> | : /—\_
L 20 i :
- |
H 1.5 ;
B |
T 10 i 4
R |
15 05
|
I
0.0 ‘ WEF 500mV M 5.00ns ChZ 7 T0MV
10 100 1k 10k 100k 1™
AFER, R, Q)
1-21 HA1631D01 X1-22 HA1631D01
IRAY BB TPy X E A Y B HEE SR
(Overdrive, £0.1Vp-p) (Overdrive, £0.1Vp-p)
veo | ! rEE [N | A
! w7V .l @:-1.06V
> L ; .
| ! >
E CH1 | {RE
I 14 GND| |
'8
hi)
| l‘: +
> HABE .«
GND '“ f\_/\_/\/\,_ CH2
—p jlr! GND™ }
mmw‘ W dhons ChI T v Thi _100mv 1‘.00v M1.0005 Ch2 J oV
[1-23 HA1631D01
TPy LT A Y IGIEE TR X1-24 HA1631D01
(Overdrive, +0.1Vp-p) S ARAA Tty FEE (CH1) X BIREK
; | Az 208mV E 4
| e o 3
! >
—» - 2
CH1 } ANERE =
GND : 'y s
‘ <
H 0
+ -1
> HAEE ¢ R
CH2 N
GND : ‘k‘ -3
WG T00mV - ChZ 1.00V W 300ms ChZN OV R -4
< 100 1k 10k 100 k 1™

Bk, f (Hz)
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HA1631D01/02/03/04

( Vpp =3V, V=0V, Ta= 2500)
1-26 HA1631D01
N [%1-25 HA1631D01 ;%rﬁfﬁ,ﬁ ﬁs%:&w%i
- = + S & '8l
E A AN(A 7ty FEE (CH2) xt &k (Output High)
600
o
g 3
> — 500
8 2 :
s 3 ki
g oo . 300 [~ Vpp = 2V, Vgg =1V
Z 1 1= PTI  1 Ny
~ B 200 |- Vpp = 1.3V, Vgg = 0.5V A
>, i
+ T y
N, 100 7z
* AL
R 4 0 ==aml S vainll]
< 100 1k 10k 100 k 1™ 0.1 1 10 100
AiR%, f (Hz) BR#, f (kHz)
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HA1631D01/02/03/04

( Vpp =3V, V=0V, Ta= 2500)

X2-1 HA1631D02
HETR & BREE

(Output High)
120
—~ 100
<€
2
80
[m]
a
. 60
40
i
I
20
0
0 1 2 3 4 5 6
EBIREXE, Vpp (V)
[£2-3 HA1631D02
HESR xt AREE
120 :
Vpp = 5.5V
— 100 Vpp = 3.0V —
el %é
o 80
o
60 —=
e = Vpp = 1.8V
£ 40
i
ST
20
0
-50 -25 0 25 50 75 100
BERE, Ta (°C)
2-5 HA1631D02
HAn—EFEE I HAPUIER
6.0
g 5.0 VDD =55V
>6 4.0 VDD =1.8V
7 Vpp = 3.0V
H 3.0 DD
e v/
20 -
g |¢ v .
H 10 A
0
0 30 60 90 120
Hhi oy %5%, IOSINK (mA)

Ipp (MA)

HEER,

Vou (V)

HANAS B,

ARAF 7ty F%E, V|O (mV)

X2-2 HA1631D02
HEER x EREE
(Output Low)

120

100

80

60 l/

40

20

0 1 2 3 4 5 6
BIREE, Vpp (V)

X2-4 HA1631D02
HANABE R HAYV—RER

6.0 I
Vpp = 5.5V
5.0 - /
40 T
VDD =1.8V e
3.0 Vo= a0y
pp = 3.
20y A\
N,/ \
1.0 \ \
0 LN
0 30 60 90 120
HAY—RER, losource (MA)
[X2-6 HA1631D02
ANFA 7€y FEE X EREE
4
3
2
1
0
-1
-2
3
4
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HA1631D01/02/03/04

( Vpp = 3V, Vs = 0V, Ta= 25°C)
X2-7 HA1631D02 [2-8 HA1631D02
A ADF 7ty VEE 3t AEERE RMEAANEE xt BERE
i< T T T 3.0
z s Voo = 1.8V, Viy = 0.9V |
= Vpp = 3.0V, V) = 1.5V S
L 2 Vpp = 5.5V, Vjy = 2.75V s 20 ‘VCM+
H ! E%ﬁ{* >' Common Mode Input
*_Ef 0 H 1.0 Voltage Range
P <
N -2 m 0 VCM—
< -4 -1.0
50 25 0 25 50 75 100 50 25 0 25 50 75 100
FBERE, Ta (°C) FBERE, Ta (°C)
2-9 HA1631D02 2-10 HA1631D02
BEREEREL 3 EREE EHEFAILE &t ADEE
120 120
) —~
= 100 $ 100
he |~
% 80 T g0
) ~— 3
s 60 60
.Hq Al
& 40 = 40
X 4K
E‘g 20 £ 2
]
0 0
1 2 3 4 5 6 7 0 1.0 2.0 3.0
BREE, Voo (V) AHBE, Vi (V)
X2-11 HA1631D02 X2-12 HA1631D02
ARNA 7 RAER xt ARERE ADNAT7RER  ANEE
200 200
] 3
@ 100 @ 100
B o B o
X X
N M
«'\5 -100 }r -100
R R
< <
-200 —200
50 25 0 25 50 75 100 0 1.0 2.0 3.0
BEEE, Ta (°C) ANEBE, Vi (V)
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HA1631D01/02/03/04

( Vpp =3V, V=0V, Ta= 2500)
2-13 HA1631D02 2-14 HA1631D02
ARNATRER S ANERE ISTFAY RERE X BERE
200 20
2 _ ]
= £ Vpp = 1.8V
@ 100 - 15 i
i = . B
+|E~H<P 0 — i 10— Vpp = 3.0V
Y - —_ |
+2 —100 % 5 —
3 A S
< 1 Vpp = 5.5V
—200 0 |
0 2.0 4.0 6.0 50 25 0 25 50 75 100
AABE, Vi (V) BERE, Ta (°C)
[¥2-15 HA1631D02 1212—16 HA1631D02
T EAY AR < BEEE ITHYISERE X AFRE
20 20
JUGIRT:] SN - 15
- %‘/’ .
o y - Tz
% 10 N v, VD5D5_V1 = % 10 —
0 DD = - A
> Vpp = 3. =
% 5 op = 3.0V 2 s
- r
11 4
0 0
50 25 0 25 50 75 100 0 10 20 30 40 50
BABERE, Ta (°C) BRAEE, C. (pF)
[£2-17 HA1631D02 [2-18 HA1631D02
M EAYBERE & AFRE HAO—BFE xt BEEHR
50 3.0
@ —
= 40 =
" 3 20
= 30 >
i :
= - .
4 10 a
‘I:| \\\
0 0 i
0 10 20 30 40 50 10 100 1k 10k 100k 1M

BFRE, C_ (pF)

f8fEER, R (Q)
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HA1631D01/02/03/04

( Vpp = 3V, Vs = 0V, Ta= 25°C)
[2-20 HA1631D02
X2-19 HA1631D02 SLEAY IEERER t,
HAONAEBE X AfEHR (Overdrive, £0.1Vp-p)
30 , v | | f Rt
A DD ! R
s , R
. 4 |
S 20 ‘
> 1
: |
i |
T 10 l -
{ |
R
H GND |
|
0 G&E“sT)ﬁFﬁv M5.00ns ChZ:J' =740mV
10 100 1k 10k 100k 1M

aFHER, R Q)

2-21 HA1631D02
TTAY ISEER t

(Overdrive, £0.1Vp-p)

ﬁ;Z.]ﬂ\"
& Te
X2-23 HA1631D02
TPHL L FAYY (G5B ERFRE
(Overdrive, £0.1Vp-p)
: — . x: tasy
ANEE ; lai tn
|
|
"1 |
CH1
GND il WWW
HHEE 1
—> 4
CH2 Lt e s ey
oNDE g o .
Em 100mV Ch2 200V M 100ns Ch2 v —120mVY

ANA Tty FEE (CH1), Vg (mV)

CH1
GND

CH2
GND

- N W »

o

B42-22 HA1631D02
TPLH ll_LJ:ﬁ‘ ") {Eﬁgﬁﬁﬁﬁ
(Overdrive, £0.1Vp-p)

K Tarzomy
| Al 382ns
) @ oV
i
|

; . |

ANEBE |
|

; ; |
|
|
I}
I
|
|

i o=

HAEE 4
|
|
I
|
; ; - I
I T00mvV ChZ 2.00V M 100ns ChZJS -—40mV

X2-24 HA1631D02

ABF Tty FERE (CH1) Xt B

1k 10k 100 k ™

k%%, f (Hz)
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HA1631D01/02/03/04

( Vpp =3V, V=0V, Ta= 2500)
X]2-26 HA1631D02
. [2-25 HA1631D02 ;%%!g./ﬁ ;(-\16%1&%1
E ANF Tty FEE (CH2) 3 BliK# (Output High)
= 4
o 4 SO T
= Vpp = 2.5V, Vgg = —2.5V
o < 250t e 1
N 3 = s -
5 1 200 T
e 2 Vpp = 1.3V, Vgg = ~0.5V q
@U*@ 0 150 e
A = A
; ;Eg 100 =Y
2 - i
"~ 50
_E -3
—4 0
< 100 1k 10k 100 k 1™ 0.1 1 10 100
AR, f (Hz) AiR%, f (kHz)
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HA1631D01/02/03/04

( Vpp = 3V, Vs = 0V, Ta= 25°C)
X3-1 HA1631D03 [3-2 HA1631D03
HEER & BRERE HEBR 3 BRERE
(Output High) (Output Low)
12.0 12.0
~ 10.0 ~ 10.0
! !
8.0 8.0
[a] [m]
N 0
. 6.0 . 6.0
S s
e o
e 4.0 e 4.0
20 20
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
BREE, Vpp (V) BREE, Vpp (V)
3-3 HA1631D03 [3-4 HA1631D03
HEBR < AEEE HAO—BE X HAL VI ER
12.0 T T 6.0
Vpp = 5.5V N |
2 100 Vop = 3.0V =" > 50 Vpp = 5.5V
= 40 — 5 40 |
g /é% - Vpp=1.8V  Vpp=3.0V
L 80 == H 3.0 +/
E; = Vpp = 1.8V *El“"
it 4.0 2.0 1=
O e
?ﬂ( R I/ / e
AL / L~
2.0 H 10 —=
0 0
-50 -25 0 25 50 75 100 0 30 60 90 120
FBRE, Ta (°C) HADUIER, losink (MA)
[X3-5 HA1631D03 X3-6 HA1631D03
ANX Tty FEE X BEREE ANF 71y bEE X BAERE
S 4 < 4 T T T
é 3 é 3 VDD = 18V, V|N =0.9v _
o) 2 o 9 VDD = SOV, V|N =15V |
> > VDD = 55V, V|N =2.75V
|i_|" 1 H_‘i 1
L B o
L L
A N 1
P p
N 2 N -2
E -3 E -3
< 4 < 4
0 1 2 3 4 5 6 -50 -25 0 25 50 75 100
%/’E%E, VDD (V) Jﬁ@;nang, Ta (OC)
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HA1631D01/02/03/04

( Vpp = 3V, Vg = oV, Ta= 2500)
X3-7 HA1631D03 3-8 HA1631D03
FHAAHBIE 3t FERE EBREEREL ¥ EREE
120
o
—~ e
2 U ~ 100 .
s 20 Vems & \ -
> \ @ 80
T o
- Common Mode Input R
EI@ 1.0 Voltage Range fé 60
B | & 40
g O Vo }Iﬁ
= v 20
i
-1.0 0
-50 -25 0 25 50 75 100 2 3 4 5 6 7
EEEE, Ta (°C) EEEE, Vpp (V)
3-9 HA1631D03 3-10 HA1631D03
BMEHERIL 5t AHBE ANNAT7RER x ABEERE
120 200
— <
S 100 e
¥ 80 .
= 1 —
© 60 B o —
R
@ 40
* \E -100
E 20 5
0 —200
0 1.0 2.0 3.0 -50 =25 0 25 50 75 100
AREE, Vy (V) FEEEE, Ta (°C)
X3-11 HA1631D03 3-12 HA1631D03
ANNATRAER ® ANEBE ANNATRAER & ANEE
200 200
< <
2 e
o 100 o 100
B 0 B0 —|
X X
[N [N
< -100 < 100
R R
< <
—200 —200
0 1.0 2.0 3.0 2.0 4.0 6.0

ARNEE, Vi V)

ARERE, Viy (V)
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HA1631D01/02/03/04

( Vpp =3V, V=0V, Ta= 2500)

3-14 HA1631D03
ITAYRERRE X AEREE

3-13 HA1631D03
SITAY ERE X B ERE

20 20
mn n
£ Vpp = 1.8V 2
= 15 i i j— = 15
= ¥ & —
% 10— Vpp = 3.0V % 10 —
® 5 % 5
[ 2
*:1 =
0 0
50 -25 0 25 50 75 100 0 10 20 30 40 50
EFERE, Ta (°C) anrAE, C. (pF)
X3-16 HA1631D03
X3-15 HA1631D03 1‘-,_'|:75§le ISERERE t
HAR—BE s 8FiEn (Overdrive, 0.1Vp-p)
3.0 i H : ; AL 24TV
Voo LS e P
S
3 20
T
g 10
R
# N y GND.
\\ ; ]
0 E— -t ] R
10 100 1k 10k 100k 1M
BFHER, R (Q)
£3-17 HA1631D03
TPHL L TA Y GIBEIERE RS £13-18 HA1631D03
(Overdrive, +0.1Vp-p) < ANXF 7ty FEE (CHT) 3t BiIKREK
i T Em =
- o i L. @-156mV o 3
>
ANEE .2
> ; : o =
CH1 : 5 1
: \ - H 0
HABE ; e 1
I | L -
—»> } R
CH2}{ ! [-s
- -3
eNe 1 | &
Chi 1.00V 100m\‘/ M 200ns Ch2 L —66mV R _4
< 100 1k 10k 100 k 1M

BEik%h, f (Hz)
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HA1631D01/02/03/04

( Voo =3V, Vss = 0V, Ta= 25°C)
X3-19 HA1631D03 ‘%2;2 2A31631 Egg
o L = SHBER 3 F)
. ANXF 7ty FEE (CH2) 3t BRE (Output High)
300
3
—~ 250
2 2
1 200 Vpp = 2.5V, Vgg = -2.5V

R [
150 7VDD:2V' VSS:_1V

Ipp

ANF 7€y FEE (CH2), Vg (mV)
o

4 T
-1 & 100 | Voo =13V, Vss =-0.5V
-2 g{ﬁg\ 7

T o
-3 LA A
4 0 =
100 1k 10 k 100 k 1M 0.1 1 10 100

BEM, | (Hz) AR, f (kHz)
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HA1631D01/02/03/04

( Vpp =3V, V=0V, Ta= 2500)
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( Vpp = 3V, Vg = oV, Ta= 2500)
[F4-7 HA1631D04 [4-8 HA1631D04
R#EAANERE xt BFERE BEREEKREL 3t EREE
120
o
> — B = 100
_ 20 LRV x
&)
> 1 A
- Common Mode Input R
E‘; 10 Voltage Range +ﬂ|4 60
. |
g 0 v Vo ]
= fms 20
-1.0 0
-50 -25 0 25 50 75 100 2 3 4 5 6 7
BBERE, Ta (°C) EBREX, Vpp (V)
4-9 HA1631D04 B44-10 HA1631D04
BRI X ADEE ANNATRER xt AFERE
120 200
~ <
S 100 =
N [ P — @ 100
¥ 80 A
= s | —T
© 60 B o —
<
= 40
% < -100
E 20 -'5
0 —-200
0 1.0 2.0 3.0 -50 -25 0 25 50 75 100
AREE, Vi (V) BEEEE, Ta (°C)
4-11 HA1631D04 X4-12 HA1631D04
ANNATRER X ANEE ANNATRER & ANERE
200 200
< <
2 R
o 100 o 100
i 0 B 0 —
X X
N M~
< 100 < 100
EN R
< <
~200 -200
0 1.0 2.0 3.0 2.0 4.0 6.0
)\jj%é‘,]j_:’ VIN (V) Aj]%'!?.E, VIN (V)

Rev.2.00 2006.11.20 page 20 of 26

RENESAS




HA1631D01/02/03/04

( Vpp = 3V, Vs = 0V, Ta= 25°C)
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( Vpp =3V, V=0V, Ta= 2500)

[14-19 HA1631D04 [04-20 HA1631D04

s HEER x BURE
< 2t v MEE (CH2) %t & ! .
E 4 AHA Y MEIL ( ) *t B - (Output High)
IR
o 3 - -
., g 280 Yon = o0 Ty 72
N E Vpp =2V, Vgg =1V
I 1 . 200 1
e B Vpp = 1.3V, Vgg =-0.5
H 0 150
i 1 1 5‘:/
L - iy
R -2 % 100 ] .(:;:
P T
N 3 ~ 50
I
R 4 0
=< 100 1k 10k 100 k 1™ 0.1 1 10 100
AR, f (Hz) AR, f (kHz)

Rev.2.00 2006.11.20 page 22 of 26
RENESAS



HA1631D01/02/03/04

( Vpp =3V, V=0V, Ta= 2500)
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( Voo =3V, Vss = 0V, Ta= 25°C)
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( Vpp =3V, V=0V, Ta= 2500)
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