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CMOS 6-Bit D/A Converter ' LH5047/LH5048

T-31-09-07

L H 5 04 7/ L H 5 048 'CMOS 6-Bit D/A Convérter

B Description . B Pin Connections

The LH5047/LH5048 is a CMOS LSI incorporat- LH5047
ing 4 ports/8 ports of 6-bit D/A converter designed
to expand the output of 1-chip microcomputers.

pATA[I] 16] Voo

n I;ea]\;:;es e i ) - CLOCK [2Z] © 15] DA,
1. 6-bit converter se modulation system,
2. Built-in CR oscillation circuit STROBE% %;‘:
(External CR and external clock signal input) ouT:[4] :
3. No. of D/A output ouT:[] 12] DA
LH5047 : 4 ports . i [6] 11 Dour
- LH5048 : 8 ports C:[7] 10 INIT
4. Control output : 2 ports ) GND[g] 3] Cs
5. D/A output N-channel open drain output \ J

(corresponding to 12V)
6. 12-bit serial data input
4-bit---D/A converter selection data
6-bit---D/A data
2-bit---Spare output (OUT;, OUTy) LH5048
7. 16-pin dual-in-line package (LH5047)
22-pin dual-in-line package (LH5048)

Top View
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CMOS 6-Bit D/A Converter LH5047/LH5048 .

s

B Block Diagram

LH5047

DATA -
12bit shift register ——9(11 Dout
CLOCK :
STROBE (3) ’ : )
- . N i
L s . —=(4)0UT,
Port 2bit
Data decoder register .
——(5)0UT:2
- - 6bit D/A
INITCHD———. p] register converter QS)DA‘
6 bit D/A \
L] register converter 64) DA.
6bit D/A )
| | registar converter (13 DAs

VDD%: . )
GND(8 6bit ~1D/A

] register converter ——’(12 DA«

Ci(6 5
S10)] R I NI R —
Ca 0 &g counter
Pins 1, 2and 3 + Open gate input
Pin 10 : Pull-up input
Pins 4, 5 and 11 : Push-pull output
Pins 12, 13, 14 and 15 : Open drain output
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CMOS 6-Bit D/A Converter LH5047/LH5048

B Block Diagram . I

LH5048

DATA (1 )
12bit shift register @ Dour

CLOCK (2

STROBE ()~ : » |
) %)erct:oder 2b,it register
_:| 6hit register ! | D/A converter @ DA:
6bit register I A

INIT@P—-
|6b1't register | ! D/A converter @ DAs
] obit register =1 — D/A cor (i7) DA
":lﬁbit register !‘; ]

Vop (22

GND 6bit register If | |
NC (20) ] 6bit register 11
_WI:

Data

™1 D/A converter @ DA,

D/A converter {= @ DA;

D/A converter

D/A converter o DA+

6bit. counter

CR
oscillator
}
|

Pins 1, 2 and 4 : Open gate input

Pins 5and 6 : Push-pull output

Pin 13 : Pull-up input

Pins 7, 8, 14, 15, 16, 17, 18, 19 and 21 : Open drain output
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CMOS 6-Bit D/A Converter LH5047/LH5048

B Pin Description : : -
LH5047 LH5048 '
Pin No. Pin No.

1/0 Termination | Pin name Function

The DATA is a control input pin. Data is read synchroniz-

1 1 I 0.G. DATA | ing with the rising edge of shift clock applied to CLOCK
pin. B )
2 2 I 0. G. CLOCK The CLOCK is a clock input pin for data read. The data

being applied to DATA pin at the rising of clock is read.
The data after serial data input is read into 6-bit register,

3 4 I 0.G. STROBE | 2-bit register of OUT; and OUT; of D/A converter at the
: rising edge of STROBE input.

4 5 0 P. P OUT, D; of shift resister is output.

5 6 0 P. P. OUT, Dj of shift resister is output.

— 7 0 0. D. DA> D/A converter output.

— 8 0 0.D DAg D/A converter output. ) )

6 9 _ _ C For CR oscillator. The C; pin generates basic signals used
for composition of modulation signal.

7 10 _ . C, For CR oscillator. The C, pin generates basic signals used

: for composition of modulation signal.

8 11 — — GND Ground -

The C; pin is used for CR oscillator and generates basic

12 - — " . .
9 ] Cs signals used for composition of modulation signal.

. By putting the INIT input to“Low”, Doury and Doz be-

10 13 I P. U. INIT come “Low”, DA;, DA, DA;, and DAg become 32/64
) Vpn, and DA;, DA,, DA, and DAg become 48/64 Vpp.

The Doyt pin outputs the content of final stage of 12-stage

1 u 0 0. D. Dour | qpifs register in the IC.

— 15 0 0.D. DA D/A converter output

— 16 0 0. D. DA; D/A converter output ] -
12 17 0 0. D. DA, D/A converter output

13 18 0 0. D. DA; D/A converter output

14 19 0 0. D. DA, D/A converter output

15 21 -0 0. D. DA, D/A converter output

16 22 — — Vbp Power supply

0. G. : Open gate, P. P : push-pull, P. U. pull-up; O. D. : open drain
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CMOS 6-Bit D/A Converter ] LH5047/L.H5048

Bl Absolute Maximum Ratings

Parameter Symbol Rating Unit | Note
Supply voltage Voo —0.3to +6.0 \4 1
Input voltage Vin —0.3to Vpp+0.3| V 1
Output voltage i VOUT —0.3 to VDD+03 Vv 1
Storage temperature Tetg —55 to +150 T
Open drain voltage Vs 15 \

Note 1 : Referenced to GND.

B Recomended Operating Conditions

Parameter 1 Symbol MIN. | TYP. [MAX.| Unit | Note
Supply voltage Vop 45 ] 50 | 55 \/ ;
Operating temperature Ta —20 +60| C
External clock | 1 . 11000 | kHz 1

Note 1 : Duty should be within 50%, rising/falling time. within 100ns..

B DC Characteristics
(fosc=50kHZ, Ta=25°C, VDD=5V)

Parameter Symbol - Conditions MIN. TYP. MAX. Unit
Current consumption Ipp No load 1 mA
RS s I i V]L=0V —1.0
Input current (except INIT pin) - V=5V Lo HA
TR - IIL V1L=OV . —50.0
Input current (INIT pin) I Via=5V 1.0 rA
Vi 1.0 X
Input voltage Vi 40 v
Output voltage* VOL IOL=1.OmA- 1.0 . V .
Output voltage Vor. To.=1.0mA ' 1.0 v
(Dour, OUT,, OUT,) _ Vou Ion=1.0mA 4.0
Oscillation frequency fosc | R=68kQ,C=150pF 30 50 70 kHz
% DA;-DA; : LH5047, DA,-DAg : LH5048
B AC Characteristics

Parameter Symbol MIN. MAX. Unit
Data setup time ) tsp 2 #S
Data hold time tup 10 Hs
Clock “Low” width teL 10 “s
Clock “High” width ten 4 ) HS:
Clock fall to strobe rise tis 10 Hs
Strobe “High” width ] tws 4 “S
Strobe fall to clock rise tsu 10 ~HS
Maximum input rise time t; 1.0 “S
Maximum input fall time £ 1.0 ©s
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CMOS 6-Bit D/A Converter

M Timing Diagram (Data read timing)

LH5047/LH5048

A

DATA X
tsp | | tup.
CLOCK
teL—=
STROBE

ten:
. tws «—tSH
~tLs _

Bl Functional Description

4 bits of the input data (12 bits) are used for de-
signation of D/A converter output, 2 bits are assing-
ned for control, and remaining 6 bits are used for
D/A converter input. Input data is read at the rising
edge of CLOCK, data after serial data entry, at the
falling edge of STROBE, is taken into 6-bit register
of a D/A converter and 2-bit register of OUT; and
OUT,. By putting INIT input into “Low” OUT}; and

OUT, pins are initiatized to “LOW”, DAq, DA;, DAs
and DA pins to 32/64Vpp, and DA;, DA, DA and
DA;g pins to 48/64 Vpp. The selected pin of DA;
output pins (i=1 to 4 for LH5047, i=1 to 8 for
"'LH5048) outputs modulated pulse. The content of
the least significant bit (LSB) of Dy, is output at
Dour pin, and the contents of shift registers D7 and
Djg are output at OUT; and OUT;, pins.

LSB MSB
D1|D2z{Da|D4{Ds|Dg|D7|Ds Ds [D1o{D11{D12
\——Jgt t [Specified Ports to be selected
D/A i £ R utput [Specifi or 0 sel
/A input data bit port |bit De|D1o|D11|D12
LH5047 LH5048
General control 1103010 DA DA,
output bit ol1]olo DA DA2
1{1]0]|0| DAs DAs
01010 DA DA,
1101110 DAs
oftL|l1]o DAs
1l1j1]0 DA7
0j0]0]1 DAs
For other combination, Don’t care
D7|Ds [OUTH{OUT:
00 ["Low™ | "Low”
1|0 |"High"| "Low”
0| 1 |"Low”|High"
1| 1 ["High"|“High"
D1 |D2| D3| D4 |Ds [ Ds |D/A OUT]
0]of0f{0]|0]0| Vo
1lojofo{o0] 0 [6364Vop
o{1j0j0]0]0 62/64 Vop
t{ofaf1|1]a [3/64Vmm
of1f1|1f1]|% |2/64Vop}
1f1}1]1}1|1}1/64Vop
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CMOS. 6-Bit D/A Converter - .- LH5047/LH5048

B Timing Diagram (Data read)

STROBE ) Note) ' f_l

Note : The STROBE signal should be - DATA is read at the rising edge of CLOCK.
kept “Low” during data read. - * The shift register data is read at the rising edge of STROBE.

H DA, Output Waveform (i=1 to 4 for LH5047, i=1 to 8 for LH5048)

DsDsDsDsD2Dr 1 10 20 30 40 50 60 64

6 00 00O

33
0060001 1§ ]
17 49

000010 ) I ;
0000 1-1 i 1 T
9 25 41 57

000100 i |F 1l 1

1.83 s
1 conversion cycle (128/fosc)

1 pulse width gzsc—=zs‘5ps(MlN) fosc=70kHz

SHARP

760




SHARP ELEK/ MELEC DIV T-5/-04 -0 15€ 0 | 8180798 nooisss z ||
CMOS 6-Bit D/A Converter LH5047/LH5048

B Basic Connection Diagram
(1) Application of self-oscillation circuit

LPF DA+
Analog LPF DA’ Dour
potential LPF DA- +5V
INIT
fie) s34 [13] {1 (11 [m!ﬂ ir
| B3| ISUTT
DATA input 150
CLOCK input - ] pF
STROBE input . AW\
L 68k OUT:
OUT:
(2) Application of external clock
TFFl DA,
Analog l LPF Dour
potential; LPF
~{LPF :
5V [INIT
N BlH] ILJLJ[ﬂf
DATA input
CLOCK input External clock. input
STROBE input—» |
OUT:
OUT:
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CMOS 6-Bit D/A Converter ' - LH5047/LH5048

B Basic Connection Diagram S g
(1) Application of self-oscillation éi;cult '

D DA
LPF Ad ~—{LPF|
1 DA; DAs —— Analog
Analog 1LEF - DiAV | LPF | voltage
voltage [LPFl - 2 , -0 Dour
LPF i +5Va
- sfv 7 37 INIT
12102010 0 3 2 T
(o]
LR2fEIL s s e e Tl
" DATA input -
CLOCK input o-e—spd 11)%0
ROBE in| uto——m |
ST P DAs 68k
OUT: o @-—> } Analog
OUT; o= { DAy ITPF voltage
(2) Application of external clock
= o] DA« DAs (===
{LPE | ) LLEF | Analog
—[LPF } DAs DAs Torl voltage
Analog = DA: =
voltage LPF Dour

TPF 24" RS
TNIT
+5V 37

J%lklllﬂllﬂllﬂl"Hldllsllulmulﬂ

o
LRzl o]l s TTe el Toolfud

DATA input
CLQCK input o0—s———
STROBE input g5 |

' ——=—0 External clock input

OUT; o DAs LPF } Analog

OUT; o DA; ToF voltage
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