To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI (Dig./Ana. INTERFACE)

M62376GP

8-BIT 12CH D-A CONVERTER IC BUILT-IN 12-BIT IO EXPANDER

DESCRIPTION

The M62376GP is a semiconductor IC that adopts a CMOS
structure having 12-channel of 8-bit D-A converter and 12-bit 1/O
expander. The IC has achieved a wide operation range of 2.7V to

5.5V in power voltage.

Data is easily available via 3-wire combination system serial input
of SI, CLK and EN. The IC also provides an SO pin enabling
cascade connection. It provides 8 pins that share D-A converter

and I/O ports that can be arbitrarily switched with serial

input data.

FEATURES

@ Supply voltage 2.7 to 5.5V

@ Adopts 4 special ports for each of DAC and I/O and 8 ports that
share DAC output and I/O.

@ Each port can be set by serial data for input/output status.

@ Built-in power-on reset where D-A output is set to "L" in the
initial status and I/O goes to Hi-impedance when power is

turned on.

@ Small package of 0.65mm pitch and 24 pin.

PIN CONFIGURATION (TOP VIEW)

a1 o
A2 [2]
A3[3]

[24] GND
l20] REST
l22] EN

A4 [4] 21] so
D11/A5 [ 5 | [20] s
D10/A6 [ 6| [19] cLK

DY/AT [7 |
De/As 8|
D7/A9 [ 9|

18] DO
17] D1
[16] D2

do9legoiN

D6/A10 [10] 15] D3
Ds/A11 [11] 14] Vee
D4/A12 [12] [13] Voo

Outline 24P2E-A

APPLICATION

Adjustment/control of industrial or home-use electronic equipment,
such as VCR camera, VCR set, TV, and CRT display.
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8-BIT 12CH D-A CONVERTER IC BUILT-IN 12-BIT I/O EXPANDER

EXPLANATION OF TERMINALS

Pin No. Symbol Function
(@9 Sl Serial data input pin. Enters serial data of 16-bit in length.
@0 SO Outputs data from 16-bit shift register that reads serial data or parallel data.
P Shift clock input pin. At the rise of shift clock, input signal from the SI pin is entered into the 16-bit
(19 CLK . )
shift register.
. Entry of low level into the EN pin starts to read data.
® EN Putting 16-bit data at high level after input loads the input data to a specified register.
(O] Al
% g Special output pin for 8-bit D-A converter (DAC)
) A4
O D11/A5
(6) D10/A6
g:iﬁg Pin that shares I/O and DAC output.
® D7/A9 Settings can be selected with serial data.
D4 to D11 are connected to the VoD power supply.
19 D6/A10
D) D5/A11
12 D4/A12
@ DO
% g; Digital input output pin.
@® D3
(19) vce Digital block power supply pin.
@9 GND GND pin
(13 VDD Power supply pin in analog block and reference voltage input pin on the upper side of D-A converter
@ RESET RESET pin
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EXPLANATION OF TERMINALS BLOCK DIAGRAM
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DATA STRUCTURE

Serial data

MSB

LsSB

[ s15 | S14 | s13 | s12 | S11 | S10 |

s9 | s8 |

<
|

Address data

Data for DAC and I/O expander

87 | s6 | S5 | s4 | 83 | s2 | s1 | so |
|
I

- Address data —-*|

+ |/O expander (serial = parallel conversion)

s3 g2 S1 S0 Setup Qutputs data on S4 to S15 to pins DO to D11.
0 0 0 0 (a) S3 52 S1 S0
0 0 0 1 A1 selection 1 1 0 1
0 0 1 0 A2 selection
0 0 1 1 A3 selection
0 1 0 0 A4 selection * |/O expander (parallel = serial conversion)
0 1 0 1 A5 selection Writes data on DO to D11 pins into S4 to $15.
0 1 1 0 AB select!on When next data communication is provided, outputs data
D L d 1 i select!on sequentially from SO pin at the rise of the shift clock (CLK).
1 0 0 0 AB selection
1 0 0 1 A9 selection S3 52 S1 S0
1 0 1 0 A10 selection 1 1 1 0
1 0 1 1 A11 selection
1 1 0 0 A12 selection
/O expander * I/O expander status setup register
1 1 0 1 : g : y
(serial = parallel conversion) Sets input/output pin of I/O expanders.
] ; ; 0 1/O expander Data
(parallel -~ serial conversion) "0"; Input mode (Hi-Z status)
1 1 1 1 1/0 expander status setup "1": Output mode
83 S2 S1 S0
1 1 1 1
Data |S15/S14/S13/S12/S511/S10/S9 | S8 | S7| 56| S5 54 |
Pin \D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 Di Doj
DAC data
(*) | Analog output voltage (Reference
S15 S14 S13 S12 s 510 S9 S8 s7 S6 S5 S4 voltage on the lower side=0.0V fixed)
0 0 0 0 0 0 0 0 X X X 0 (Voo/256)X1 [V] (1LSB)
0 0 0 0 0 0 0 1 X X X 0 (VDo/256)X2 [V] (2LSB)
0 0 0 0 0 0 1 0 X X X 0 (VDo/256)X3 [V] (3LSB)
¢ § ¢ ¢ ¢ ¢ ¢ § § § § § ¢
1 1 1 1 1 1 1 0 X X X 0 (VDD/256)X255 [V] (255LSB)
1 1 1 1 1 1 1 1 X X X 0 Voo [V] (256LSB)
X X X X X X X X X X X 1 High-impedance (/O expander selectad)

X :Don't care
(*): Only A5 to A12 outputs are available for DAC output by S4 and Hi-Z conversion.

(a) Command to set DAC output to High-impedance (DACHiZ command}

S15 | S14 | 13 | S12 | S11 ] S10] S9 | S8 | S7 | S6 | S5 | 84 | 3 | s2 | S1 | S0 Analog output voltage
x [ x| x| x| x| x| x| x| 110|100/l o] o |SesDAocupucfiSioAs
to High-impedance.
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(b) Initial status just after power is turned on: (c) The DACHiIZ command is effective only for DAC settings (A5
Low level output from A1 to A4 (set to [00]h) to A12), but not for the 1/O ports (DO to D11)
D4/A12 to D11/A5: DAC output of High-impedance (Hi-Z), 1/O
of input mode (Hi-Z) Mote: To change the status of pins D4/A12 to D11/A5, switch both analog
DO to D3 :input mode (Hi-Z) and digital after setup of High-impedance.

TIMING CHART (MODEL)

PARALLEL INPUT DO to
(—=SERIAL OUTPUT) D11

(SERIAL INPUT—=) DOto
PARALLEL OUTPUT D11

|
H-Z H-Z H-Z
A1to Af2 - >< - ><:

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vece Digital supply voltage -0.3t07.0
Analog suppl

NbD (D-A fonvzftgr upper reference voltage) Bl ¥
VIN Input voltage Ve supply side pin -0.3 to Vcc+0.3 Vs
Vout Output voltage Ve supply side pin -0.3 to Vce+0.3 v
VIN Input voltage VoD supply side pin -0.3 to Vop+0.3 \
Vout Qutput voltage VDD supply side pin -0.3 to Vop+0.3 \'2
Pa Power dissipation 200 mw
Topr Operating temperature -20 to +85 ‘C
Tstg Storage temperature -40 to +125 S
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ELECTRICAL CHARACTERISTICS
RECOMMENDED OPERATING CONDITION

Symbol Parameter Conditions Ratings Unit
Vce Digital supply voltage 2.7t05.5 Vi
Al
Voo nalog supply Vbp2Vee 271055 v
(D-A converter upper reference voltage)
VIN Input pin voltage (Vcc part) EN, SI, DO to D3 0 to Vce \"
Vout Qutput pin voltage (Vcc part) SO, DO to D3 0to Vce Vi
VIN Input pin voltage (Voo part) RESET, D4/A12 to D11/A5 0 to Voo v
Vour Qutput pin voltage (VoD part) A1 to A4, D4/A12 to D11/A5 0 to Voo )
DIGITAL PART [VccC] (Vce=2.7 to 5.5V, Ta=-20 to +85°C, unless otherwise noted)
Symbol Parameter Test conditions LImks Unit
o Min. Typ. Max.
Vee Supply voltage 27 3.0 5.5 Vv
lcc Supply current CLK=1MHz operation, Vcc=3V, lao=0pA - 25 mA
IILK Input leak current Vin=0 to Vce -10 10 pA
ViL Input low voltage 0.2Vcc| V
WVIH Input high voltage 0.5Vce A
VoL Qutput low voltage loL=2.5mA 0.4 Vi
VOH QOutput high voltage loH=-400pA Vce-0.4 v
VT+ Forward threshold voltage (EN, CLK) 0.5Vec| V
VT- Backward threshold voltage (EN, CLK) 0.2Vce A
DIGITAL PART [VDD] (Voo=2.7 to 5.5V, Ta=-20 to +85°C, unless otherwise noted)
Symbol Parameter Test conditions Liits Unit
y Min. | Typ. | Max.
Vop Supply voltage 27 3.0 5.5 v
liLK Input leak current Vin=0 to VDD -10 10 HA
ViL Input low voltage 0.2VoDp A
ViH Input high voltage 0.5VbD v
VoL Output low voltage loL=2.5mA 0.4 Vi
VoH Qutput high voltage 10H=-400pA VbD-0.4 vV
Mote. For circuit current of Voo, see the analog block.
ANALOG PART (VoD (Vreiu) =2.7 to 5.5V, Ta=-20 to +85°C, unless otherwise noted)
Symbol Parameter Test conditions Cli L Unit
Y Min. Typ. Max.
AN Vretu=3V input data condition: When maximum
| D - 1. : A
Be Izsipation;edment current of R-2R rudder is supplied 2 & L
VoD D-A converter upper re ference voltage In the s.etup range of reference voltage, all values ém not
taken with output. Values to be taken depend on the item of 257 5.5 \'}
(Vrefl) range "
buffer amplifier output voltage range.
la0=+100pA 0.1 VoDp-0.1
VAO Buffer amplifier output voltage range i +500pA 0.2 s v
-200pA
; : Upper side saturation voltage=0.4V
| Buff lifi -0. 1 A
Ao uffer amplifier output drive range Lower side saturation voltage=0.4V 03 m
SoL Differential nonlinearity error -1.0 1.0 | LSB
SL Nonlinearity error VDD=2.700V (Vrefu) -1.5 15| LSB
Szero Zero code error Without load {lao=+0pA) -2.0 20 | LSB
SFuULL Full scale error -2.0 20 | LSB
Co Output capacitative load 10 uF
Ro Buffer amplifier output impedance 5 Q
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AC ELECTRICAL CHARACTERISTICS (vcc, Vop=2.7 to 5.5V, Ta=-20 to +85°C, unless otherwise noted)

Until output takes +2LSB of the final value.

Symbol Parameter Test conditions Nin, L}T;S % Unit
tckL Clock low pulse width 200 ns
tokH Clock high pulse width 200 ns
tcr Clock rise time
tcF Clock fall time 20 e
tocH Data setup time 30 ns
tcHD Data hold time 60 ns
toLH Clock (EN) setup time 100 ns
tCHL EN setup time 200 ns
teNH EN high hold time 200 ns
tso Serial data output delay time CL=100pF 350 ns
too Parallel data output delay time CL=100pF 600 ns
LoD D-A output settling time CESTO0PE NARIOLl = 2 0¥ 100 | ps

-Q

INPUT O DuUT

TIMING CHART

ol
le ICL

O OUTPUT

tENH

tCLH,

tcr

toKL

tckH ter L tCH

Sl

CLK —\
\

DO to D11
INPUT

_IDcH_
-

IocH tcHD
_ toHp ‘hE_’ b
= azt

DO to D11
QUTPUT

too,

i,

SO OUTPUT

'TSOE

tLoD

A0 to A1
QUTPUT
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APPLICATION EXAMPLE

Voo

Vee

L L
I i3 14 T
Voo Vo
-« (1] At
DAC QUTPUT ™
(2] A2 RESET [23
ADJUSTMENT _
FPINS FOR "‘—{3 A3 EN éE}“i
ANALOG IC ©4 Ad S0 \/‘21‘;
MCU
SHARED PINS FOR r@ D11/AS 5 sl @47
DAC AND IO
D10/A6 CLK [19)e—
DAC QUTPUT @ o 2
() poar @
ADJUSTMENT o
PINS FOR (— (8} Devns DO {1g)=—>
ANALOG IC @ D7/A9 D1 17)“ Ly e
C)' | LOGICIC
YO @ De/A10 D2 116 COMPARATOR
LOGIC IC (1) Ds/A1 D3 [15)e—
COMPARATOR \h@ D4/A12
GND
(j?
PRECAUTION FOR USE

This IC has two power supply pins and a ground npin.
Superimposition of these pins with ripple and spike noise may
cause reduction of conversion accuracy and occurrence of
malfunction. Be sure to insert a capacitor between each power
supply and the GND pin to stabilize D-A converting operation.

The output buffer amplifier of this IC has strong characteristics
against capacitive load. Accordingly, when the capacitance (10pF
MAX.) is connected between output and ground to remove jitter
and noise due to installation of output line, no problem may occur
in operation of DAC. However, notice that the removal results in
lengthening the settling time.

This IC also provides power-on reset function. To assure the
resetting operation, power supply should be turned on in the order
of timing shown in the diagram below.

(Order): 1. Vcc — 2. VoD

/-— Vop

Vee

Voltage

Time t

Fig. 1 Order for power-on

(*) The RESET pin is directly connected with the power pin to
use power-on reset. However, when forced reset is done
from outside, the capacitance (0.1 to 10pF) should be
connected between RESET pin and ground to remove noise
due to installation of line, etc.
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