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HA1630504/05/06 Series

Ultra-Small Low Voltage Operation CMOS Single Operational
Amplifier
REJO3D0799-0100
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Mar 10, 2006

Description

The HA1630S04/05/06 are high slew rate single CMOS Operational Amplifiersrealizing low voltage operation, low
input offset voltage and low supply current. In addition to alow operating voltage from 1.8V, these device output can
achieve full swing output voltage capability extending to either supply. Available in an ultra-small CMPAK-5 package
that occupies only 1/8 the area of the SOP-8 package.

Features

* Low power and single supply operation Vpp =1.8t055V

* Low input offset voltage Vio=4.0mV Max

e Low supply current Ipp =200 PA Typ (HA1630S04)

lop = 400 pA Typ (HA1630S05)
Iop =800 pA Typ (HA1630S06)
* Highdew rate SR =2V/us Typ (HA1630S04)
SR =4 V/pus Typ (HA1630S05)
SR =8 V/us Typ (HA1630S06)
e Maximum output voltage Vou =29V Min (at Vpp =3.0V)
* Low input bias current s =1pATyp

Ordering Information

Type No. Package Name Package Code
HA1630S04CM CMPAK-5 PTSP0005ZC-A
HA1630S04LP MPAK-5 PLSP0005ZB-A
HA1630S05CM CMPAK-5 PTSP0005ZC-A
HA1630S05LP MPAK-5 PLSP0005ZB-A
HA1630S06CM CMPAK-5 PTSP0005ZC-A
HA1630S06LP MPAK-5 PLSP0005ZB-A
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HA1630S04/05/06 Series
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HA1630S04/05/06 Series

Absolute Maximum Ratings

(Ta=25°C)
Iltems Symbol Ratings Unit Note
Supply voltage Vbb 7 \%
Differential input voltage Viniff) —Vpp to +Vpp \Y
Input voltage Vin —0.3 to +Vop \% 1
Power dissipation Pt 200 mw
Operating temp. Range Topr —40 to +85 °C
Storage temp. Range Tstg -55to +125 °C
Note: 1. Do not apply Input Voltage exceeding Vpp or 7 V.
Electrical Characteristics
(Vpp =3.0V, Ta=25°C)
Items Symbol Min Typ Max Unit Test Condition
Input offset voltage Vio — — 4.0 mV | Vin=15V
Input offset current lio — (1.0) — pA | Vin=15V
Input bias current lis — (2.0) — pA | Vin=15V
Output high voltage Vo 29 — — \Y RL =100 kQ
Output source current lo source 100 200 — MA | Vou =2.5V (HA1630S04)
200 400 — Voun = 2.5V (HA1630S05)
400 800 — Von = 2.5V (HA1630S06)
Output low voltage Vou — — 0.1 \% RL =100 kQ
Output sink current lo sink — (5.0) — mA | VoL =0.5V (HA1630S04)
— (6.0) — VoL = 0.5V (HA1630S05)
— (6.5) — VoL = 0.5V (HA1630S06)
Common mode input voltage Vewm -0.05t02.1 — — \% (HA1630S04, HA1630S05)
range 0to 1.9 — — (HA1630S06)
Slew rate SR — (2.0) — V/ps | CL =20 pF (HA1630S04)
— (4.0) — CL =20 pF (HA1630S05)
— (8.0) — CL =20 pF (HA1630S06)
Voltage gain Av 60 90 — dB
Gain bandwidth product BW — (2.1) — MHz | C_ = 20 pF (HA1630S04)
— (3.3) — CL =20 pF (HA1630S05)
— (3.6) — CL =20 pF (HA1630S06)
Power supply rejection ratio PSRR 50 70 — dB
Common mode rejection ratio CMRR 50 70 — dB
Supply current lop — 200 400 MA | RL = o (HA1630S04)
— 400 800 RL = o (HA1630S05)
— 800 1700 R = 0 (HA1630S06)

Notes: 1.

2. () : Design specification

In the case of continuous current flow, use a sink current of under 4 mA.
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HA1630S04/05/06 Series

Table of Graphs

HA1630S04 | HA1630S05 | HA1630S06 Test
Electrical Characteristics Figure Figure Figure Circuit
Supply current Iop vs Supply voltage 1-1 2-1 3-1 2
vs Ambient temperature 1-2 2-2 3-2
Output high voltage Vou vs Output source current 1-3 2-3 3-3 4
vs Supply voltage 1-4 2-4 3-4
Output source current losource | VS Ambient temperature 1-5 2-5 3-5 6
Output low voltage VoL vs Output sink current 1-6 2-6 3-6 5
Output sink current lo sink vs Ambient temperature 1-7 2-7 3-7 6
Input offset voltage Vio Distribution 1-8 2-8 3-8 1
vs Supply voltage 1-9 2-9 3-9
vs Ambient temperature 1-10 2-10 3-10
Common mode input Vem vs Ambient temperature 1-11 2-11 3-11 7
voltage range
Power supply rejection PSRR vs Frequency 1-12 2-12 3-12 1
ratio
Common mode rejection CMRR vs Frequency 1-13 2-13 3-13 7
ratio
Voltage gain & phase Av vs Frequency 1-14 2-14 3-14 10
angle
Input bias current lis vs Ambient temperature 1-15 2-15 3-15 3
vs Input voltage 1-16 2-16 3-16
Slew Rate (rising) SRr vs Ambient temperature 1-17 2-17 3-17 9
Slew Rate (falling) SRf vs Ambient temperature 1-18 2-18 3-18
Slew rate Large signal transient 1-19 2-19 3-19
response
Small signal transient 1-20 2-20 3-20
response
Total harmonic distortion + (0 dB) vs. Output voltage p-p 1-21 2-21 3-21 8
noise (40 dB) vs. Output voltage p-p 1-22 2-22 3-22
Maximum p-p output vs Frequency 1-23 2-23 3-23
voltage
Voltage noise density vs Frequency 1-24 2-24 3-24
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HA1630S04/05/06 Series

Main Characteristics (HA1630S04)
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Figure 1-1. HA1630S04
Supply Current vs. Supply Voltage
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Figure 1-3. HA1630S04
Output High Voltage vs. Output Source Current
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Figure 1-5. HA1630S04
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Figure 1-2. HA1630S04
Supply Current vs. Ambient Temperature
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Figure 1-4. HA1630S04
Output High Voltage vs. Supply Voltage
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HA1630S04/05/06 Series
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Figure 1-6. HA1630S04
Output Low Voltage vs. Output Sink Current
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Figure 1-8. HA1630S04
Input Offset Voltage Distribution
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Figure 1-10. HA1630S04
Input Offset Voltage vs. Ambient Temperature
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Figure 1-7. HA1630S04
Output Sink Current vs. Ambient Temperature
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Figure 1-9. HA1630S04
Input Offset Voltage vs. Supply Voltage
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Figure 1-11. HA1630S04
Common Mode Input Voltage vs.
Ambient Temperature
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HA1630S04/05/06 Series

Figure 1-12. HA1630S04

Power Supply Rejection Ratio vs. Frequency
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Figure 1-13. HA1630S04
Common Mode Rejection Ratio vs. Frequency
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Figure 1-14. HA1630S04
Open Loop Voltage Gain and Phase Angle vs. Frequency
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HA1630S04/05/06 Series

Figure 1-15. HA1630S04
Input Bias Current vs. Ambient Temperature
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Figure 1-17. HA1630S04
Slew Rate (rising) vs. Ambient Temperature
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Figure 1-19. HA1630S04
Large Signal Transient Response
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Figure 1-16. HA1630S04
Input Bias Current vs. Input Voltage

200 ;
Ta=25°C
VDD =3.0V
100
0
-100
-200
0 0.5 1.0 1.5 2.0 25 3.0
Input Voltage Vv (V)
Figure 1-18. HA1630S04
Slew Rate (falling) vs. Ambient Temperature
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Figure 1-20. HA1630S04
Small Signal Transient Response
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HA1630S04/05/06 Series

Figure 1-21. HA1630S04
Total Harmonic Distortion + Noise vs.

Output Voltage p-p

Figure 1-22. HA1630S04
Total Harmonic Distortion + Noise vs.
Output Voltage p-p
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Figure 1-23. HA1630S04
Voltage Output p-p vs. Frequency
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HA1630S04/05/06 Series

Main Characteristics (HA1630S05)

Figure 2-1. HA1630S05
Supply Current vs. Supply Voltage
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Figure 2-3. HA1630S05
Output High Voltage vs. Output Source Current
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Figure 2-5. HA1630S05
Output Source Current vs. Ambient Temperature
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Figure 2-2. HA1630S05
Supply Current vs. Ambient Temperature
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Figure 2-4. HA1630S05
Output High Voltage vs. Supply Voltage
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HA1630S04/05/06 Series

Figure 2-6. HA1630S05
Output Low Voltage vs. Output Sink Current
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Figure 2-8. HA1630S05
Input Offset Voltage Distribution
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Figure 2-10. HA1630S05
Input Offset Voltage vs. Ambient Temperature
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Output Sink Current vs. Ambient Temperature
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HA1630S04/05/06 Series

Figure 2-12. HA1630S05
Power Supply Rejection Ratio vs. Frequency
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Figure 2-13. HA1630S05
Common Mode Rejection Ratio vs. Frequency
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Figure 2-14. HA1630S05
Open Loop Voltage Gain and Phase Angle vs. Frequency
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HA1630S04/05/06 Series
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Figure 2-15. HA1630S05
Input Bias Current vs. Ambient Temperature
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Figure 2-17. HA1630S05
Slew Rate (rising) vs. Ambient Temperature
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Figure 2-19. HA1630S05
Large Signal Transient Response
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Figure 2-16. HA1630S05
Input Bias Current vs. Input Voltage
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Figure 2-18. HA1630S05
Slew Rate (falling) vs. Ambient Temperature
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Figure 2-20. HA1630S05
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HA1630S04/05/06 Series

Figure 2-21. HA1630S05
Total Harmonic Distortion + Noise vs.
Output Voltage p-p

Figure 2-22. HA1630S05
Total Harmonic Distortion + Noise vs.
Output Voltage p-p
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Voltage Output p-p vs. Frequency
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HA1630S04/05/06 Series

Main Characteristics (HA1630S06)
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Figure 3-1. HA1630S06
Supply Current vs. Supply Voltage
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Figure 3-3. HA1630S06
Output High Voltage vs. Output Source Current
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Figure 3-5. HA1630S06

Output Source Current vs. Ambient Temperature
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Figure 3-2. HA1630S06
Supply Current vs. Ambient Temperature
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HA1630S04/05/06 Series

Figure 3-6. HA1630S06
Output Low Voltage vs. Output Sink Current
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Input Offset Voltage Distribution
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Figure 3-10. HA1630S06
Input Offset Voltage vs. Ambient Temperature
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Figure 3-7. HA1630S06
Output Sink Current vs. Ambient Temperature
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Figure 3-9. HA1630S06
Input Offset Voltage vs. Supply Voltage
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Figure 3-11. HA1630S06
Common Mode Input Voltage vs.
Ambient Temperature
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HA1630S04/05/06 Series

Figure 3-12. HA1630S06
Power Supply Rejection Ratio vs. Frequency
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Figure 3-13. HA1630S06
Common Mode Rejection Ratio vs. Frequency
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Figure 3-14. HA1630S06
Open Loop Voltage Gain and Phase Angle vs. Frequency
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HA1630S04/05/06 Series

Figure 3-15. HA1630S06
Input Bias Current vs. Ambient Temperature
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Figure 3-17. HA1630S06
Slew Rate (rising) vs. Ambient Temperature
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Figure 3-19. HA1630S06
Large Signal Transient Response
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Figure 3-16. HA1630S06
Input Bias Current vs. Input Voltage
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Figure 3-18. HA1630S06
Slew Rate (falling) vs. Ambient Temperature
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Figure 3-20. HA1630S06
Small Signal Transient Response
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HA1630S04/05/06 Series

Figure 3-21. HA1630S06
Total Harmonic Distortion + Noise vs.
Output Voltage p-p

Figure 3-22. HA1630S06
Total Harmonic Distortion + Noise vs.
Output Voltage p-p
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Figure 3-23. HA1630S06
Voltage Output p-p vs. Frequency
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Figure 3-24. HA1630S06
Voltage Noise Density vs. Frequency
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HA1630S04/05/06 Series

Test Circuits

1. Power Supply Rejection Ratio, PSRP & Voltage Offset, V|o

Vio
Vbp —

Rr = 680kQ O Vio= | Vo - ool _Rs
2 ) Rs+Re

PSRR

Vbp1 - Vbp2
PSRR = -20lo
d U Vo1 -Voz

Rs
X
Rs + R

Measure Vg corresponding to Vppq =2.95V and Vpp, = 3.05V

2. Supply Current, Ipp 3. Input Bias Current, |5

Voo Voo
O
A

—

Voo | Vbp

gl i
77T

4. Output High Voltage, Voy

e

V
Vo YOH
O V|N1 =VDD/2—0.05V

V|N2 = VDD / 2+ 005 V
. Vo
L1
Vint| VIN2
RL = 100 kQ
IR

5. Output Low Voltage, Vo,

Vb Voo

VIN'] = VDD /2+0.05V
V|N2 = VDD /2-0.05V

R_ = 100 kQ

I
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HA1630S04/05/06 Series

6. Output Source Current, losource & Output Sink Current, lognk

Vop
O losource

VO = VDD -0.5V
V|N1 = VDD /2-0.05V
V|N2 = VDD /2+0.05V

+ losink
Vint|  Vinz Vo=+05V
Vo Vint = Vpp /2 +0.05 V
; 7l-7 71-7 V|N2 = VDD /2-0.05V
7IT

7. Common Mode Input Voltage, Vcy & Common Mode Rejection Ratio, CMRR

Vbp
Re=680kQ O

CMRR

Ving - V R
CMRR=—2OIogU N1 N2 ‘x S J

Vo1 - Vo2 Rs + R

Measure Vg corresponding to V¢ = 1.45V and Vi, =1.55V

Re = 680 kQ

8. Total Harmonic Distortion, THD

Vpb THD
Gain Variable  Re O Gain Variable
Rr / Rg = 20log (100 kQ / 1 kQ) = 40 dB
Rs Rr / Rg = 20log (100 kQ / 100 kQ) = 0 dB
= freq = 100 Hz, 1 kHz, 10 kHz
1 O Vo 30 kHz LPF ON
Vin
O
Vss
9. Slew Rate, SR 10. Gain, Ay & Phase, GBW
Vop Vop
Q R = 680 kQ Q
Rs = 6.8 kQ
N ~
+>—‘ Vo +¥‘ Vo
1 MQ 20 pF 1 MQ 20 pF
O O
Vss Rg=6.8kQ Vgg
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HA1630S04/05/06 Series

Package Dimensions

Package Name| JEITA Package Code [ RENESAS Code | Previous Code | MASS[Typ.] |
MPAK-5 | SC-74A | PLSP0005ZB-A | MPAK-5/MPAK-5V | 0.015g |
D
0
|
i Q . ._C
—
|
|
!
777777 11 E|HE
|
|
—L Q’ Lp
| L Reference | Dimension in Millimeters
) L ; :
i 1 | Symbol | Min | Nom | Max
A 10 | - [ 13
A1 0 - 0.1
] Ay [ 10 [ 11 [ 12
I - 0.25 -
i ‘ ‘ b 035 | 042 | 05
I R I R SN b4 — 0.4 -
pl A 1 | 1 c 0.1 | 013 [ 0.15
| | I [ - 0.11 -
| | | D [ 28 |295] 31
- ‘ ‘ ‘ E 15 | 16 | 1.8
| | |
A ‘ ‘ ! Teq el — [095| —
! ! ! ! 1] He | 25 | 2.8 | 3.0
| | | L (03] - [o07
b | | | Ly 0.1 - [ 05
| | | lp |02 - |06
= e
; ! ; y - — 005
c | bz - - 0.55
b2 le1] - 215 -
. = It - — [ 085
A-A Section Pattern of terminal position areas Q - 0.3 -
JEITA Package Code [ RENESAS Code [ Previous Code [ wmassmp) |
SC-88A ‘ PTSP0005ZC-A ‘ CMPAK-5 / CMPAK-5V ‘ 0.006g ‘
D A
| [e] | |
B oL
o Rt
M
N ~
\ \ \
\ \ \
R e
R ol
! \ ! 17 \\"ﬂvi‘ L
'j | L k\‘ _
\ i i B —
A A L1 Reference Dimension in Millimeters
Symbol Min Nom Max
b A 0.8 - 11
A o Ao | = | o
— \ A2 0.8 0.9 1.0
[ \ ‘ ‘ ‘ - 0.25 -
1 ‘ ‘ b 015 | 0.22 0.3
A2 A | b1 - 0.2 -
4‘ P c 0.1 013 | 0.15
- YT T c1 - 0.1 —
L \ | D 18 | 20 22
A1 [ \ E 115 | 125 | 135
i ‘ [e] — 0.65 —
) ) He 18 2.1 24
b I L 0.3 - 0.7
b1 ‘ L1 0.1 - 0.5
c1 1 N S Lp 0.2 - 0.6
} X — — [ o005
c L] y - - 0.05
2! ! | b2 — — 0.35
b2 - 15 -
) = " I - - 0.9
A-A Section Pattern of terminal position areas Q I —
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HA1630S04/05/06 Series

Taping & Reel Specification

[Taping]
Package Code W P Ao Bo Ko E F D1 | Maximum Storage No.
MPAK-5 8 4 3.3 3.3 1.5 | 1.75 | 3.5 | 1.05 3,000 pcs/reel
CMPAK-5 8 4 225 | 245 [ 1.1 1.75 | 3.5 | 1.05 3,000 pcs/reel
- 4.0 > Unit: mm
o 015 » 2.0 Lul
Cover H& J
tape 7 /\ /\ |
/ Ao W W |
- L
| =
Ko Ot & 1o R
_ P XT D1
- - Y
Tape withdraw direction
11.4
[Reel]
Package Tape width W1 W2 =2
MPAK-5 8 114 | 9 o o
CMPAK-5 8 11.4 9 =1 ©
p=t
[Ordering Information]
Ordering Unit
3,000 pcs
i 9.0
Mark Indication
Index band Marking

= Contorol code
" (—orblank)

1D[ |]:HA1630S04
1E[ |: HA1630S05
1F [ ]: HA1630S06
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RenesaSTeChnOIOgy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (i) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's
application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis

therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product

information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor

home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to

evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes

no responsibility for any damage, liability or other loss resulting from the information contained herein.

Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a

product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater

use.

The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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