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NEC Electronics Inc. ADPCM Speech Processor

Description Pin Configurations

The uPD7759 is a speech processing LS| that, with an  4g_pin Plastic DIP

external ROM, utilizes adaptive differential pulse-code
modulgt:on (ADPCM) to prg(j.uce high-quality, na.itural- asos 7 S " H vop
sounding speech. By combining melody mode with t_he AsDg O 2 30 [1 ASD,
ADPCM method and pause compression, the device aspy O 3 38 [1 ASD,
achieves a compressed bit rate that can reproduce lo 4 37 {1 AsD,
sound effects and melodies in addition to speech 1gs 36 [ ASD,
sound o6 25 [1 ASDg
' 1307 34 Ag
The uPD7759 can directly address up to 1M bits of s gs 33 A7
external data ROM, or the host CPU can control the 500 321 Ag
speech data transfer. The uPD7759 is also suitable for :SE It ; g :5
applications requiring small production quantities or v d s 29 1 Ay
long messages, and for emulating the uPD7755/56/P56/ sAA ] 13 281 Ap
57/P57/58. DRa [ 14 27 {0 A4
ALE [ 15 260 @ 4
Features REF [} 16 25 Cs -
AvO [ 17 24 0 x2 C
B High-quality speech reproduction using ADPCM BUSY [] 18 ap0x1
o . R \ RESET O 19 287
Low bit-rates (10 to 32 kb/s) realized by combined anD O 20 1B W
use of ADPCM and pause compression ASTBA4S0A
O Bit rates to less than 1 kb/s for sound effects,
melodies, and tones (DTMF) using melody mode 52-Pin Plastic QFP
0 Sampling frequency: 5, 6, or 8 kHz
. . . . . <
T Cemor oo 10 ok sfzrerszocice
p oooooooonnnn
8 Up to 1M bits addressing for external data ROM 3eBeLevIyse
. . . NC []1 O 33 INC
O Reproduction time: 50 seconds typical (for 6 kHz aso;» o
sampling) ASDo[] 3 37 {1X2
© Standby function ASD3[4 36 [1x1
- - ) ’ ASD4]s 35 [1 87
o Gircuit to eliminate popcorn noise when entering Voo s W
or releasing standby mode ner 7 2 bine
@ Control signal interface; general purpose 4- or 8- ASD5 (] 8 32 [1GND
bit CPU ASDg ]9 31 [ RESET
X . ASD7 10 30 {7 BUSY
@ Wide operating voltage range; 27 to 5.5V o 11 20 1 avo
o CMOS technology e 28 [1 REF
. N . R Ne ] 13 27 ONC
B 40-pin plastic DIP; 52-pin plastic QFP package Teerzro o anERQ
. . o000 00 oo OO0
Ordering Information grorreg g §Ig y g
2] 9
Part Number Package Ié @
uPD7759C 40-pin plastic DIP T
uPD7759GC 52-pin plastic QFP

50118-1




N E € ELECTRONICS INC

pPD7759

LIE D EE bu2?525 0033363 L3I0 MENECE

NEC

Pin ldentification

Symbol Name

Ag - Ag Lower 9 bits of address output for speech data

AEN/WR Address valid output/Write strobe input for
speech data

ALE High address latch enable cutput

ASDy - ASD; Higher 8 bits of address output/Speech data

input (multiplexed}

AVO (Analog Voice Output)

AVO outputs speech from the D/A converter. This is a
unipolar sink-load current. No current flows in standby
mode.

BUSY (Busy)

BUSY outputs the status of the uPD7759. It goes low
during speech decode and output operations. When
ST is received, BUSY goes low. While BUSY is low,
another ST will not be accepted. In standby mode,
BUSY becomes high impedance. This is an active low

CS (Chip Select)

When the CS input goes low, ST is enabled. In stand-
alone mode and WR is enabled in slave mode.

DRQ (Data Request)

This is the data request output signal for slave mode.

lp - I7 (Message Select Code)

lp - Iz input the message number of the message to be

AVO Analog voice output

BUSY Busy output

Cs Chip select input

DRQ Data request output output.
lo-17 Message select code input

™MD Mode select input (stand alone/slave)
REF D/A converter reference current input
RESET Reset input

SAA Directory data output address valid
BT Start input

X1, X2 Ceramic resonator clock terminals
Vpo + 5-volt power supply

GND Ground

NC No connection

PIN FUNCTIONS
Agp - Ag (Address Bus)

These are output lines for the lower 9 bits of the address
bus. They are ineffective in the slave mode.

AEN/WR (Address Enable Output/Write
Signal Input)
AEN is high when the address signal is valid in stand-

alone mode. WR is the write input signal for speech
data in slave mode.

ALE (Address Latch Enable)

This signal defines the higher address bit timing
latched externally. It is ineffective in the slave mode.

ASDg - ASD7 (Address/Speech Data)

ASD, - ASD> are the output lines for the higher 8 bits of
the address signal and the input lines for speech data
in standalone mode. In slave mode, these are input
lines for speech data.

reproduced. The inputs are latched at the rising edge of
the ST input. Unused pins should be grounded. In
standby mode, these pins should be set high or low. If
they are biased at or near typical CMOS switch input,
they will drain excess current.

MD (Mode Select Input)

MD is low to specify slave mode operation. Transition
between two operation modes is not accepted during
speech output or in the standalone mode.

REF (D/A Converter Reference Current)

REF inputs the sink-load current that controls the D/A
converter output. REF should be connected to Vpp via
a resistor. In standby mode, REF becomes high imped-
ance.

RESET (Reset)

The RESET input initialized the chip. Use RESET follow-
ing power-up to abort speech reproduction or to re-
lease standby mode. RESET must remain low at least
12 oscillator clocks. At power-up or when recovering
from standby mode, RESET must remain low atleast 12
more clocks after clock oscillation stabilizes.
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SAA (Start Address) Block Diagram
S8AA indicates that the start address of a message
stored in the directory of the data memory is being ASDg-ASD7  AgA7
read out. It is ineffective in the slave mode. Oscillawr | B3 “
—_— X1
ST (Start) Data/Address Interface
Setting the ST input low while CS is low will start @
speech reproduction of the message in the speech oA REF
ROM locations addressed by the contents of lg - I7. If ar ]
the device is in standby mode, standby mode will be AEN/WA <>l
released. B0 <l N
WD —>] Comter —> AV
X1, X2 (Clock) BUSY ~— $ ADPCM :> DA
CS —» Decoder Converter
Pins X1 and X2 should be connected to a 640-kHz ST —»!
ceramic resonator. In standby mode, X1 goes low and RESET —» e
X2 goes high. ﬁ
«—o Vpp+5V
Vpp (Power)
iy | Message <—1 GND
- Cod =
+ power supply. ode
GND (Ground)
Ground. ﬁ
. lo-t7
NC (No Connection) oTBatA
These pins are not connected.
OPERATION

The clock pins should be connected to a ceramic
resonator at 640 kHz

The RESET input pin is used to initialize the device. To
reset, assert the pin for aminimum of 12 oscillator clock
cycles.

The uPD7759 can operate with a wide range of supply
voltages: 2.7 to 5.5 V. It also has a standby function; it
goes to a standby mode when it has been idle (that is,
when TS, ST, or RESET have not been asserted) for
more than 3 seconds. The device will automatically
release from standby mode when CS and ST are as-
serted again, or when RESET is asserted.

The uPD7759 has a very simple message selection
interface with 1 Mbit of external ROM and can store a
maximum of 256 different messages and up to 50
seconds of speech. The message is selected by using
input pins lg - I7. The selection is latched at the rising
edge of ST when CS is asserted. When ST is asserted,
BUSY will go low until the selected audio speech output
is completed. While BUSY is low, a new ST will not be
accepted.
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The uPD7759 has an internal D/A converter—a unipolar,
current-output type with 8-bit resolution. The converter
output current can be controlled by the voltage applied
at the REF pin.

ELECTRICAL SPECIFICATIONS
Absolute Maximum Ratings

Ta = 25°C
Supply voitage, Vpp

-03t0 +7.0V
-03toVpp + 03V
-0.31toVpp + 03V

~10 to +70°C

-40to +125°C

Input voltage, Vi

Output voltage, Vo

Operating temperature, TopT

Storage temperature, TgTg

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage.

DC Characteristics
Tp = —10to +70°C; Vpp = 2.7 to 5.5 V; fogg = 640 kHz

Capacitance

Tp = 25°C

Parameter Symbol Min Typ Max Unit Conditions
input capacitance C 10 pF  fc = 1 MHz
Qutput capacitance Cgo 20 pF

Parameter Symbol Min Typ Max Unit Conditions
Input voltage, high ViK1 0.7 Vpp Vob v Commen to ly-l7, ST, €S, RESET, MD, WR
ViH2 22 Vpp \ Common to ASDg - ASDy; Vpp = 5V
+10%
Input voltage, low ViL ] 0.3 Vpp % Common to lg-l7, ST, €S, RESET, MD, WR
ViLz 0 0.8 v Common to ASDy - ASDy7; Vpp = 5V
*+10%
Output voltage, high VoH Vpp - 0.5 Vop v loy = —100 A
Output voltage, low VoL 0 0.4 \ lop = 1.6 mA; Vpp = 5V £10%
Input leakage current IL) 3 HA Common to ly-l, ST, WR, €5, MD, ASDy -
ASDy
Output leakage current Lo 3 HA BUSY, Ag - Ag
Supply current Ibo1 10 mA Vpp= 6V
Ippz 20 HA Vpp = 5V in standby mode
Ibpa 1 HA Vpp = 271035V i
Ibba 10 1A Vpp = 2.7 to 3.5V in standby mode
Reference input high current IREF1 140 250 440 HA Vpp=27V,Rger =010 :
area (figure 1) InEFa 500 760 1200  wA  Vpp= 55V, Rpgr = 00Q |
Reference input low current IRera 21 30 39 LA Vpp = 2.7V, Rger = 50 kQ
area (figure 1) IneFa 68 78 88 uA  Vpp = 5.5V, Rper = 50 kO
D/A converter output current (figure 1) lavo 32 34 36 IREF Vpp = 2710565V, Vayo = 20V; D/A
input = 1FFH
D/A converter output leakage current ILa =5 uA Standby mode; Vayo = 0to Vpp
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Figure 1. Measuring Diagram for IREF and IAVO Figure 2. External Oscillator
Voo uPD775x WPD775x
RReF
t—'\/\/v— REF X1
IREF —> o &
H =
= e
—{AvO X2
lavo —»
B83FM-B019A
Ceramic resonatars:
Kyocera Corp. KBR-640B (C1 = C2 = 220 pF)
Murata Mfg. Co. Lid. CSB640P (C1 = C2 = 220 pF)
B3FM-8020A
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AC Characteristics
Tp = —10to +70°C; Vpp = 2.7 to 5.5V, fogc = 640 kHz

Parameter Symbol Min Typ Max Unit Conditions
Timing for All Modes
CS setup time tcs 0 ns When ST ¢
CS hold time tsc 0 ns After ST 1
ST pulse width teet 350 ns Vpp = 5V £10%
tcc2 5 s Vpp = 27t0 55V
Message code setup time tow1 350 ns Vpp = 5V £10%
tbwe S HS Vpp= 27t0 55V
Message code hold time WD 0 ps After ST ¢
Switching Characteristics for All Modes
BUSY rise time tht 800 ns CL = 150 pF; Vpp = 5V *10%
g 2 us CL = 150 pF; Vpp = 2710 5.5V *£10%
BUSY fall time trq 800 ns C_ = 180 pF; Vpp = 5V *10%
tro 2 HS Cp = 180 pF; Vpp = 2710 55V *£10%
Timing for Standalone Mode
RESET pulse width tRsT 18.5 us
C8 setup time tos 0 ns When 8T {
CS hold time t5¢ ] ns After ST 1
ST pulse width tces 2 us Vpp = 271055V
tcce 350 ns Vpp = 45055V
Message code setup time towi 2 us Vpp = 271065V
towe 350 ns Vpp = 451065V
Message code hold time two 0 ns After ST t
Speech data setup time tRD 8 us When DRQ }
Speech data hold time tRDH 1.25 s After DRQ t
ST setup time trs 12.5 us After RESET t
BUSY hold time tre 9.5 us After RESET 4
Switching Characteristics for Standalone Mode
BUSY output delay tsgo 6.25 10 s Operation mode after ST {
Speech output delay tsso 2.1 22 ms Operation mode after BUSY |
BUSY hold time tep 15 us After speech reproduction
ALE pulse width o 313 us
Higher address setup time taL 313 us When ALE {
taE 0 us When AEN 1
ha 3.13 us After ALE {
tea ] us After AEN t
AEN pulse width taEN 14.1 us
DRQ output time o 3.13 us After ALE |
Pulse width timing tac 6.25 s
DRQ pulse duration tpce 7.81 ps
ROM read cycle time tMRO 375 s
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AC Characteristics (cont)

Parameter Symbol Min Typ Max Unit  Conditions
Timing for Slave Mode
MD input timing tRM 6.2 s After RESET !

tem ] ns  After BUSY ¢

tmo 6.2 pus  After MD 1t
Speech data setup time tow 350 ns  WhenWR* Vpp = 5V *10%
Speech data hold time tow 0 ns  WhenWRt Vpp = 5V *10%
Data write time twh 31.7 us  After DRQ
WR pulse width tec 350 ns  Vpp=5V=x10%
CS setup time tow ns  WhenWR{
CS hold time twe ns  After WR?t
MD pulse width tmpo2 6.2 ns
Switching Characteristic for Slave Mode
BUSY output delay tsgo 9.5 us After MD +
DRQ output delay tMDR 50 70 us  After MD 4
Data request timing twha 3 s After WR |
Timing for Standby Mode
Pulse width standby escape signal taw 350 ns Vpp = 5V £10%
(Note)
Switching Characteristics for Standby Mode
Operation mode hold time ts1e 29 3 s After speech reproduction
Activate/Inactivate D/A converter time tpa 46.5 47 ms
BUSY | tsg 6.25 10 us After L | (Note)
Speech reproduction start time tsss 241 22 ms After tpa
BUSY output delay tsgs 4 80 ms  After L { (Note)

Note: L = Signal to escape standby mode or ST | following TS | when operation is standalone mode or WR { following TS { when

operation is slave mode

Timing Waveforms
Reset

RESET \ /
A

tRST

RS

BUSY \

TN/

|

tRB

RESET

49TB-414A
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Control Timing For Standalone Mode

lo-lz

BUSY

AVO

tcs tsc
tce
tDW twp
]
X X
A
L———tSBO—>
\ /
tsso ¢——>1 r-»l tBD
Max ——_—
Mid —_— Speech

Q

" reproduction
_ m - = -

497B-4128

Memory Access Timing for Standalone Mode

ASDg-ASD7 __<
A

AEN \

s

tAE

tAEN

ApAg .—g

tEA
’5___

tac

<—tAL—>

le— T A—

§__

ALE
tLL—>

e

le—>| tRD

tROH

/

toce

49TB-413B
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Control Timing for Slave Mode

L.

—_ P24
RESET
tRM le—tBM —>]

tMD2

w \ . /T

P2

tMDR —» e tMp—
«
___ $)
DRG

(4

A
TN T
A

tce
«
_ P
WR /

two

!

le—— LW ——]

e G D G S G
— /T

BUSY

] —

)
— tsBo

49TB-4158




N E C ELECTRONICS INC L1E D NN 427525 0033371 707 EENECE

uPD7759 N E C

Data Transfer for Slave Mode

6\ {—__
S

Q
cs \
tew
] twe

—

twR
te— t W —|
twp
Y
- 7
ASDg-ASD7 — 5—
49TB-418A
Timing for Standby Mode
taw
[Note] L \ /
7
1B —>
BUSY
re— 1 SBS
tSTB oA
Max — — [e— DA tssgpe— Lo o -
AVO Mid Speech
0 —— 4 L feproduction
tosc
X1, X2 \
Note:
L = Signal to escape standby mode
= ST | following CS | when operation is standalone mode
= WR! following CS | when aperation is slave mode
4978-4188




