MITSUMI IC for Regulator+Reset MM1688 Series

IC for Regulator+Reset

Monolithic IC MM1688 Series

This IC is a regulator (2 circuits) + reset IC developed for optical disc drives such as DVD-ROM drives.
Regulator output voltage and reset detection voltage are fixed, while regulator output voltage and reset
detection voltage are programmable ranging from 1.5V to 5.0V, and 2.7V to 5.0V respectively upon request.

1. Output voltage accuracy +2%

2. Dropout voltage 0.06V typ. (lo=70mA, regulator 1, 2)

3. Large output current 300mA max.

4. High ripple rejection 80dB typ. (regulator 1, 2)

5. Incorporates thermal shutdown circuit

6. Incorporates current limit circuit

7. Reset detection voltage 1.51t0 5.0V

8. Delay time from voltage detection to reset release can be easily programmed.

1. SOP-8D
2. HSOP-8A

Applications

1. CD-ROM drive
2. Optical disc drivers
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Block Diagram
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Pin Assignment

RESET Logical table

RESET
Vdet<VS L
Vdet>VS H

When the voltage of Vin
decreases to1.6V or less, it
is likely to become "L"
regardless of Vdet voltage.

Pin No. Pin name Function Internal equivalent circuit diagram
1 Cd Delay time capacitor pin
Vour
The delay time of RESET é
output can be set according
to the capacity value
connected with Cd. ﬁ ( > Cd
trLr=450000 - C
teLu: Delay time (s) {
C: cd-capacitance (F)
T
2 RESET Reset-output pin
RESET
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Pin No. Pin name Function Internal equivalent circuit diagram
3 Vdet Voltage-supply pin (RESET)
4 VN Voltage-supply pin
5 Vourl Output pin
6 Vour2 Output pin
7 GND Ground
8 CONT ON/OFF Control pin
CONT
CONT Vourl —
H ON
300k
L OFF
CONT pin must be 400K
connected with Vin pin, if it
is not used.
Absolute Maximum Ratings [Q:5E4X9)
ltem Symbol Ratings Units
Storage temperature Tsre -55~+150 °C
Output current 1 Ioutl 300 mA
Output current 2 Tout2 300 mA
Power dissipation Pd 780 *x1 mW
Note1: *1 Attached on PC board (40 X 40 X1.6mm).
Recommended Operating Conditions [EE5)e)
Item Symbol Ratings Units
Operating temperature Torr -40~+85 °C
Supply voltage Vin -0.3~+10 A%
Output current 1 Iourl 0~300 mA
Output current 2 Iout2 0~300 mA
Operating voltage Vor 0~10 v
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= [=Yo3 (g (or= | @] g P=17= (o (=) g (<11 [o5<]] (Except where noted otherwise, Ta=25°C, Vin=5V, 101=30mA, l02=30mA, Vconr=1.6V)

Item Symbol Measurement conditions Min. | Typ. | Max. |Units
Vin input current 1 Iccql Iourl=lour2=0mA 1 2 mA
ViN input current 2 Vcont=0.4V
(Vour1-OFF) lecqz Tour2=0mA 06 ) 12| mA
Vdet input current Iccq3 Vdet=5V 20 40 | pA
Regulator 1 (lo1=150mA)
Output voltage 1 Vo1 3231330337 V
Dropout voltage 1 Vio1 Vin=3.1V, Iourl=70mA 006 | 018 | V
Line regulation 1 AV1 Vin=4.4~5.5V 1 20 | mV
Load regulation 1 AVe Io1=1~150mA 20 | 120 | mV
Vo Temperature Coefficient1 *1 | 1Vo1/ AT Tj=-40~+85°C 100 ppm/°C
. . f=1kHz
Ripple rejection 1 *1 RR1 Viipple=1V 50 80 dB
Output noise voltage 1 *1 Vi few=20~80kHz 100 nVrms
CONT terminal current Ion Vcont=1.6V 5 10 | pA
CONT threshold level Vconta 1.6 W03 | V
CONT threshold level 1 VcontL -0.3 04 A%
Regulator 2 (Ilo2=150mA)
Output voltage 2 Vo2 3231330337 V
Dropout voltage 2 Vioz Vin=3.1V, I02=70mA 0.06 018 | V
Line regulation 2 AV Vin=4.4~5.5V 10 | 20 | mV
Load regulation 2 AV2 Io2=1~100mA 20 | 120 | mV
Vo Temperature Coefficient 2 *1 | 1Voz/ AT Tj=—40~+85°C 100 ppm/°C
. . f=1kHz
Ripple rejection 2 *1 RR2 Vripple=1V 50 80 dB
Output noise voltage 2 *1 Vne fBw=20~80kHz 100 uVrms
Reset
Detecting voltage Vs Vdet=H—L 363370 377 | V
Vs temperature coefficient *1 | AVs/ AT Tj=-40~+85°C 100 ppm/°C
Hysteresis voltage Vs Vdet=H—L—H 100 200 | mV
Vdet=3.5V
Low-level output voltage VoL RIL=4.7kO) 100 | 200 | mV
Vdet=5V
Output leakage current Ion RI-0kO 0.1 | pA
Vdet=3.5V
Output current 1 IoL RL=0KO) 5 mA
Vdet=3.5V, RL=0kQ
Output current 2 IoL Tae—30-+80°C 3 mA
"H" transmission delay time *1 tPLH Cd Terminal Open 30 90 | ps
. Vdet=3.5V— 5.0V
Delay time *1 tPLH1 Cd=0.022yF 5 10 15 | ms
"L" transmission delay time *1 tPHL 30 90 | ps
Threshold operating voltage VorL Vor=0.4V 065108 | V

Note 1: *1 The parameter is guaranteed by design.
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; 8|7

CONTGND Vo2 Vo1

1uF

(Ceramic);;

(Ceramic)

Cd RESET Vdet ViN

0.022uF

Application Circuit

7)7_ _L 1uF
(Ceramic)

1uF

7;;_ sl [711s1 15 7—7|;(Ceramic)

CONTGND Vo2 Vo1

Cd RESET Vdet ViN

2134
4.7kQ 1u
Note

1. The output capacitor is required between output and GND to prevent oscillation.

2. The output capacitor must be used in ESR stable area.
It is possible to use a ceramic capacitor without ESR resistance for output.
The ceramic capacitor must be used more than 1pF and B type temperature characteristics.

3. The wire of Vcc and GND is required to print full ground plane for noise and stability.

4. The input capacitor must be connected in 1cm from the input pin.

5. In case the output voltage is above the input voltage, the overcurrent flows by internal parasitic
diode from output to input. In such application, the external bypass diode must be connected
between output and input pin.

0.022F

H =

*Temperature Characteristics: B Type
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Timing Chart
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(@721 = (&3 (=1 {511 {0553) (Except where noted otherwise, Ta=25°C, Vin=Vo+1V, Vcont=1.6V, Cin=1yF, Co=1yF, Cd=0.022uF)
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[l Load Regulation Vo1 l Load Regulation Vo2
s 40 s 4
E 2 E 20
S5 o S5 o
& I S e & I S s e
S -20 S -20
(@] (@]
O -40 O -40
® -60 ® -60
o o
- _80 - _80
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Input voltage Vin (V) Output current lo (mA)
[l Dropout Voltage Vo1-Output Current [l Dropout Voltage Vo2-Output Current
S 04 S o4
1] 1]
s S
o 03 o 03
()] (o))
2 02 2 02
s _ S T
3 04 — 3 04 —|
o _— o 0 _—
0
Q 0 50 100 150 200 250 300 Q 0 50 100 150 200 250 300
Output current lo (mA) Output current lo (mA)
M Current Limit Vo1 M Current Limit Vo2
6 4
S 5 S 35
o) \ ) 3
(@] 4 (@]
8 8 25
g 3 g 2
s, 5 15
g g i
3 ! 3 05
0 0
0 100 200 300 400 500 600 0 100 200 300 400 500 600

Output current (mA) Output current (mA)




MITSUMI

IC for Regulator+Reset MM1688 Series

[l Output Voltage Vo1-Ambient Temperature M Output Voltage Vo2-Ambient Temperature
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M Load transient response Vo1 (lo=1—300mA) [l Load transient response Vo2 (lo=1— 300mA)

Cin=Co=1puF Cin=Co=1uF
I I T I
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