
















































































































































































































































































































































































































































































































































































































































































































































































pPD7759 

The J.lPD7759 has an internal D/A converter-a unipolar, 
current-output type with 9-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 voltage, Voo 

Input voltage, VI 

Output voltage, Vo 

Operating temperature, ToPT 

Storage temperature, T STG 

-0.3 to + 7.0 V 

-0.3 to Voo + 0.3 V 

-0.3 to Voo + 0.3 V 
-10 to +70'C 

-40 to + 125'C 

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

DC Characteristics 
TA = -10 to + 70'C; Voo = 2.7 to 5.5 V; fose = 640 kHz 

Capacitance 
TA = 25'C 

Parameter 

Input capacitance 

Output capacitance 

Parameter Symbol Min Typ Max Unit 

Input voltage, high 

Input voltage, low 

Output voltage, high 

Output voltage, low 

Input leakage current 

Output leakage current 

Supply current 

Reference input high current 
area (figure 1) 

Reference input low current 
area (figure 1) 

O/A converter output current (figure 1) 

VOH 

III 

1001 

1002 

1003 

1004 

O/A converter output leakage current ILA 

4 

0.7 Voo 

2.2 

Voo - 0.5 

o 

140 

500 

21 

68 

32 

Voo V 

Voo V 

0.3 Voo V 

0.8 V 

Voo V 

0.4 V 

3 /lA 

3 /lA 

10 mA 

20 /lA 

/lA 

10 /lA 

250 440 /lA 

760 1200 /lA 

30 39 /lA 

78 88 /lA 

34 36 IREF 

±5 /lA 

NEe 

Symbol Min Typ Max Unit Conditions 

CI 10 pF fe = 1 MHz 

Co 20 pF 

Conditions 

Common to 10-17, ST, CS, RESET, MO, WR 

Common to ASOo - �A�S�~�;� Voo = 5 V 
±10% 

Common to 10-17, ST, CS, RESET, MO, WR 

Common to ASOo - AS07; Voo = 5 V 
±10% 

10H = -100/lA 

10L = -1.6 rnA; Voo = 5 V ±10% 

Common to 10.17, ST, WR, CS, MO, ASOo-
AS07 

BUSY, Ao-Aa 

Voo = 5 V 

VOO = 5 V in standby mode 

Voo = 2.7 to 3.5 V 

VOO = 2.7 to 3.5 V in standby mode 

Voo = 2.7 V, RREF = 00 

VOO = 5.5 V, RREF = 00 

Voo = 2.7 V, RREF = 50 kO 

Voo = 5.5 V, RREF = 50 kO 

Voo = 2.7 to 5.5 V, VAVO = 2.0 V; O/A 
input = lFFH 

Standby mode; V AVO = 0 to Voo 



ftiEC 
Figure 1. Measuring Diagram for IREF and IAVO 

VDD IlPD775x 

I RREF 
REF 

'REF-

-----jAVO 
'AVO-

83FM·8019A 

IIPD7759 

Figure 2. External Oscillator 

!!pD775x 

f I: 1 
Ceramic resonators: 
Kyocera Corp. KBR-640B (C1 = C2 = 220 pF) 
MUrata Mfg. Co. Ltd. CSB640P (C1 = C2 = 220 pF) 

a3FM-802OA 
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pPD7759 NEe 
AC Characteristics 
TA = -10 to +70"C; Voo = 2.7 to 5.5 V; fosc = 640 kHz 

Parameter Symbol Min Typ Max Unit Conditions 

Timing for All Modes 

CS setup time tcs 0 ns When ST I 

CS hold time tsc 0 ns After ST t 

ST pulse width tCCl 350 ns VOO = 5 V ±10% 

tcC2 5 I1s VOO = 2.7 to 5.5 V 

Message code setup time tOWl 350 ns VOO = 5 V ±10% 

tOW2 5 I1s VOO = 2.7 to 5.5 V 

Message code hold time two 0 I1S After ST t 

Switching Characteristics for All Modes 

BUSY rise time tRl 600 ns CL = 150 pF; VOO = 5 V ±10% 

tR2 2 I1s CL = 150 pF; Voo = 2.7 to 5.5 V ±10% 

BUSY fall time tFl 600 ns CL = 150 pF; VOO = 5 V ±10% 

tF2 2 I1s CL = 150 pF; VOO = 2.7 to 5.5 V ±10% 

Timing for Standalone Mode 

RESET pulse width tRST 18.5 I1s 

CS setup time tcs 0 ns When ST I 

CS hold time Isc 0 ns After ST t 

ST pulse width tCCl 2 118 Voo = 2.7 to 5.5 V 

tCC2 350 ns Voo = 4.5 to 5.5 V 

Message code setup time tOWl 2 I1s VOO = 2.7 to 5.5 V 

tOW2 350 ns Voo = 4.5 to 5.5 V 

Message code hold time two 0 ns After STt 

Speech data setup time tRO 8 I1s When ORO I 

Speech data hold time tROH 1.25 I1s After DRO t 

ST setup time tRS 12.5 I1S After RESET t 

BUSY hold time tRB 9.5 I1s After RESET I 

Switching Characteristics for Standalone Mode 

BUSY output delay IsBO 6.25 10 I1s Operation mode after ST I 

Speech output delay Isso 2.1 2.2 ms Operation mode after BUSY I 

BUSY hold time tBO 15 I1s After speech reproduction 

ALE pulse width tLL 3.13 I1s 

Higher address setup time tAL 3.13 I1s When ALE I 

tAE 0 I1s When AEN t 

tLA 3.13 I1s After ALE I 

tEA 0 I1s After AEN t 

AEN pulse width tAEN 14.1 I1s 

ORO output time tLC 3.13 I1s After ALE I 

Pulse width timing tAC 6.25 I1s 

ORO pulse duration tocc 7.81 116 

ROM read cycle time tMRO 37.5 I1S 

6 
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AC Characteristics (cont) 
Parameter Symbol Min Typ Max Unit Conditions 

Timing for Slave Mode 

MD input timing tRM 6.2 I1s After RESET! 

tBM 0 ns After BUSY t 

tMO 6.2 I1s AfterMD t 

Speech data setup time tow 350 ns When WR t; Voo = 5 V ±10% 

Speec h data hold time tow 0 ns When WR t; Voo = 5 V ±10% 

Data write time tWR 31.7 I1s After ORO I 

WR pulse width tcc 350 ns Voo = 5 V ±10% 

CS setup time tcw 0 ns When WR I 

CS hold time twc 0 ns After WR t 

MD pulse width tM02 6.2 ns 

Switching Characteristic for Slave Mode 

BUSY output delay tSBO 9.5 I1s After MD I 

DRO output delay tMOR 50 70 I1s After MD I 

Data request timing tWRQ 3 I1s AfterWR I 

Timing for Standby Mode 

Pulse width standby escape signal tAW 350 ns Voo = 5 V ±10% 
(Note) 

Switching Characteristics for Standby Mode 

Operation mode hold time tSIB 2.9 3 After speech reproduction 

Activate/Inactivate D/A converter time tOA 46.5 47 ms 

BUSY I tSB 6.25 10 118 After L I (Note) 

Speech reproduction start time tsss 2.1 2.2 ms AftertOA 

BUSY output delay tSBS 4 80 ms After L I (Note) 

Note: L = Signal to escape standby mode or ST I following CS I when operation is standalone mode or WR I following CS I when 
operation is slave mode 

Timing Waveforms 

Reset 

49TB-414A 

7 
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JlPD7759 NEe 
Control Timing For Standalone Mode 

CS 

ST 

tow--+t<~-+I two 
1 

I--'~---
,=1::; ~ 

~ r---~ 
AVO Mid -------------------11 Speech 1-1 ___ _ 

a I- r~r~uc~n.....l 

Memory Access Timing for Standalone Mode 

8 

49TB-412B 

49TB-413B 
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Control Timing for Slave Mode 

SS 
RESET 

tRM · r'] tM02 

MO 

ss tL 
G ss I 

ORO 

Cs 
SS 

WR 
SS V .. 

two 

) 

~ 
AS0o-AS07 SS--( 

I 
BUSY 

JttSBO 
SS 

49TB-415B 
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Data Transfer for Slave Mode 

~l-

ASDO-ASD7 ----------(1 
49TB-41BA 

Timing for Standby Mode 

[Note] L 

BUSY I 

r---- tSTB 
Max ___ -i 

AVO Mid 
O ___ .J 

X1.X2 

Nota: 
L = Signal to escape standby mode 

10 

= Sf J. following CS J. when operation is standalone mode 
= WRJ. following CS J. when operation is slave mode 

ttiEC 
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NEG Electronics Inc. 

Preliminary 

Description 

The pPD77501 is a high-quality speech record/playback 
LSI using adaptive differential pulse-code modulation 
(ADPCM). With its dual-tone multifrequency (DTMF) 
receiver to identify inputs from a telephone keypad, the 
pPD77501 is suitable for applications with telephone 
answering machines, voicem.ail systems, fax ma­
chines, and home automation equipment. 

Received messages are recorded and played back in 
external DRAM. External ROM or SRAM can be used for 
outgoing messages or hold music. 

Features 

o On-chip circuits 
- DTMF receiver 
- Lowpass filter 
- Microphone amplifiers with variable/fixed gain 
- 10-bit A/D and D/A converters 
- ADPCM coder/decoder 
- DRAM refresh controller 

o Selectable bit rate: 12, 18, or 24 kb/s; fixed 6-kHz 
sampling frequency. 

o Messages: maximum 64 phrases (for each memory 
bank) 

o Phrase recording: fixed or variable length 

o Port control and bus control (selectable) 
- Port control suitable for 4-bit CPU 
- Bus control suitable for 8/16-bit CPU 

o External DRAM (16M bits total max) for recording! 
playback of incoming messages; approximate 
time: 
-24 kb/s: 11 min 30 sec 
-18 kb/s: 15 min 30 sec 
-12 kb/s: 23 min 18 sec 

o External ROM/SRAM (1 M bits total max) for 
recording/playback of outgoing messages and 
playback of fixed words; approximate time: 
- 24 kb/s: 44 sec 
-18 kb/s: 1 min 
-12 kb/s: 1 min 27 sec 

o Recording enabled by sound trigger to save 
memory 

o 80-pin plastic QFP 

o Single + 5-volt power supply 

50544 

pPD77501 
ADPCM Record and Playback 

Speech Processor 

Ordering Information 
Part Number Package 

IlPD77501 GC-3B9 SO-pin plastic QFP 

I a:· 
! 
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pPD77501 

Pin Configuration 

SO-Pin Plastic OFP 

2 

NC 

A1S 

A1S 
DO 
01 
02 
03 
04 
Os 

Os 

07 
VOO 
GNO 
CAS 

RAS1 

RASO 

WE 

CE 
GNO 

NC 

NC 

C04 
CDS 
CDs 
CD7 
REG/BO 
WR 
ROIMBNK 
CS/B1 

VOO 
VOO 
NC 

X1 

X2 

OM 
RST 
MEM 
BC/PC 
00 
NC 

NEe 

83RD·7852B 
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PIN FUNCTIONS 

Tables 1, 2, and 3 describe the functions of pins on the 
aD-pin plastic QFP package of the pPD77501. Pins are 
listed in alphabetical order by symbol with power pins 
at the end of table 1. 

Table 1. Pin Functions in Bus Control and Port 
Control Modes 

Symbol Pin No. I/O Function 

Ao.A16 66-80,2-3 Out Memory address 

AIN 28 In A/D converter input. The analog 
signal to be recorded is input to 
the AID converter. To use the on-
chip microphone amplifier, connect 
MOUTtoAIN' 

AOUT 30 Out D/A converter output. The decoded 
voice signal is output from the D/A 
converter. 

BC/PC 43 In • Specifies control mode according 
to interface with host CPU: 
o = Port control 
1 = Bus control 

BUSY 36 Out Indicates execution of a recording! 
playback: 
0= Standby 
1 = Recording/playback 

CAS 14 Out Column address strobe signal to 
DRAM 

CDBUSY 35 Out Command processor status: 
o = Command in processing 
1 = Standby 

CE 18 Out Chip enable signal to SRAM or 
ROM 

Do-D7 4-11 I/O Memory data input or output; 
three-state circuits 

DET 37 Out DTMF receiver status: 
0= Standby 
1 = Receiving DTMF signal 

DM 46 In • Specifies DTMF receiving mode 
depending on the instantaneous 
interruption characteristics in 
DTMF receiving: 
o = PT short mode (30-ms pause 
time) 
1 = PT long mode (40-ms pause 
time) 

END 34 Out Recording disable bit; checks for 
existing space for phrase in 
memory. 
o = Recording enable 
1 = Recording disable 

MEM 44 In • Specifies DRAM size: 
0= 256Kx4 
1 = 1Mx1 

pPD77501 

Table 1. Pin Functions in Bus Control and Port 
Control Modes (cant) 

Symbol Pin No. I/O Function 

MIN1, 24.26 In Microphone amplifier input 
MIN2 

MOUT1, 25,27 Out Microphone amplifier output 
MOUT2 

QO-Q3 42,40. Out DTMF signal decoded to 4-bit hex 
39,38 data (0 thru F). 

RASO, 16,15 Out Row address strobe signals to 
RAS1' DRAM 

RST 45 In Reset signal for power-save mode. 

WE 17 Out Write enable signal to DRAM and 
SRAM/ROM 

WR 54 In Data write strobe signal 

X1,X2 48,47 In Connections to external 18.432-
MHz crystal 

AVOO 23 In + 5-V analog system power supply 

AGND 22 Analog system ground 

VREF 21 Out Analog reference voltage 

VOO 12,50-51 In + 5-V digital system power supply 

GND 13,19, Digital system ground 
31,33,61 

NC 1,20,29, No connection 
32,41, 
49,60 

• The High/Low input to pins BC/PC, DM, and MEM should be fixed 
when developing the system. 

Table 2. Pin Functions in Bus Control Mode 

Symbol PinNo. I/O Function 

CDo-C~ 65-62, 59-56 I/O 8-bit data input/output; three-state 
circuits 

CS 52 In Chip select 

RD 53 In Data read strobe 

REG 55 In • Specifies register for data write/ 
read 
o = DDR (DTMF data register) 
1 = STR (Status register) 

• Even in bus control mode, the contents of registers STR and DDR 
are being output from pins CDBUSY, BUSY, DEl; QO-Q3' and END. 

3 
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Table 3. Pin Functions in Port Controillode 
Symbol Pin No. 1/0 

80, B, 55,52 In 

65-62, 59-56 In 

MBNK 53 In 

FUNCTIONAL OPERATION 

Main Signal Flow 

Function 

Recording bit rate: 

B,Ba Bit Rate 

00 24 kb/s 
01 18 kb/s 
10 12 kb/s 
11 Don't use 

8-bit command 

Memory bank: 
0= DRAM 
1 = SRAM/ROM 

As shown on the block diagram, figure 1, the JlP077501 
has an external interface with memory and a host CPU. 
The latter may be a microcomputer: 4-bit in port con­
trol mode, 8/16-bit in bus control mode. 

Figure f. pPD7750f Block Diagram 

V~F~------------------------, 

MIN2 

Microphone 

t-IEC 
Record Mode. The analog signal entering at pin AIN is 
band limited by lowpass filter LPF, converted to 10-bit 
PCM by the AJO converter, and encoded to 4-, 3-, or 
2-bit AOPCM codes. From the control circuit, the AO­
PCM signal goes through the memory interface to 
external memory via pins 00-07. 

Playback Mode. Entering on pins 00-07, AOPCM data 
from external memory is decoded to 10-bit PCM and 
then converted to an analog signal. The lowpass filter 
smooths the waveform. 

DTMF Receiver. Active during both record and play­
back modes, the OTMF receiver decodes dual signaling 
tones into a corresponding 4-bit hex code, which is 
output via the host CPU interface on pins 00-03' The 
presence of a OTMF receiving signal is indicated by a 1 
output on pin DEl. 

ADPCM CSlBl 
Coder RDIMBNK 

WR 
ADPCM 
Decoder 

REG/BO 

HosICPU CDO-CD7 

Interface Amplifier 2 BUSY 
MOUT2 CDBUSY §- DET 

AIN Receiver 

AOUT Oo-Os 
2001<0 END 

Address Counter - Control 
Circuli 

Stop Address Register - CE 
MINl 

WE ...-2OkO Maximum Address Register 1 - RASa, RASl 
Microphone MemOlY CAS 
Amplifier 1 Maximum Address Register 2 - Interface 

MOUTl 
Ao-A16 

Xl Do-D7 

X2 Clock 
Generator 

RST 

GND VDD AGND AVDD BClPC MEM OM 
83RD-785tB 
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Interface 

Host CPU. The two control modes of the J.lPD77501 are 
selectable at the BC/PC pin to interface the host CPU 
device. The port control mode is appropriate for a 4-bit 
single-chip microcomputer with an I/O port, and the 
bus control mode for an 8-bit microprocessor with an 
8-bit data bus. See figure 2. 

IIPD77501 

External Memory. The J.lPD77501 can connect to two 
types of memory: DRAM (16M bit max) and ROM/SRAM 
(1 M bit max). It may access them independently via the 
bank switching for each memory. The connections are 
the same for port control and bus control modes. See 
figure 3. 

Figure 2. Connections Between pPD77501 and a Microcomputer 

Port Control Bus Control 

fLPD75008 flPD77501 fLPD70008 flPD77501 

Port :::a:..Joo. .,... CDo·CD7 OetaBus ~ CDO·CD7 

Bo CS 
4·Blt 8-Blt 

Single-Chip B1 Microprocessor RD 
Microcomputer 

WR WR 
Port 

MBNK ...... REG 

CDBUSY ...... RST 

BUSY 

INT DET 

Port .;1..4 

I'r"- 00·03 

rh BC/PC 
+5V- Bc/PC 

83RD·78538 
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Figure 3. Connections Between pPD77501 and Memory Banks 

Ao-A14 15 

Do-D7 

~ 7-
1/0a-V07 Ao-A14 

ROM/SRAM 

!,PD77501 

WE CE OE 

- BC/Pc t l 
WE 

~ MEM 
CAS 

~ DM 
RASO 

r. 

X1 
CE 6 

L =1 Decoder ~ X2 
A15,A16 

1S.4 32 MHz 

GND AGND VREF VDD AVDD 

r ± LL+5V 

Commands 

The IlPD77501 processes analog and digital signals in 
response to commands from the host CPU on pins 
CDo-CD7' The 10 commands (table 4) can be classified 
into four operating modes: initialization, recording, 
playback, and "other." All commands are effective in 
bus control and port control modes except the MSEL 
and BSEL commands, which are effective only in bus 
control mode. 

6 
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9 9 

DO-D3~ 7' D4-D7~ '< 
VOa-I/03 Ao-As VOa- I/03 Ao-As 

DRAM DRAM 
I1PD424256 I1PD424256 

WE CAS RAS OE WE CAS RAS OE 

t l i l 

83RD-78548 
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Table 4. Ust of Commands 
Symbol Command 

PSEL Phrase specify 

INlt Memory 
initialization t 

INI2 Memory 

MSEL 

BSEL 

REC 

initialization 2 

Memory bank 

Recording bit 
rate 

Recording 

Function 

Specifies the number of the phrase to 
be recorded or played back; 
maximum of 64 phrases per memory 
bank. 

Initializes the address table in 
memory. This command assigns an 
equal recording area to each phrase 
by writing the start and stop 
addresses in the address table. The 
number of equal divisions may be 1, 
2, 4, 8, 16, 32, or 64 as selected by 
INlt. 

Allows a change to initialization of the 
recording area. Beginning with the 
start address of the phrase defined by 
the PSEL command, this command 
divides the remaining memory area 
equally into the number of areas 
selected by INI2. 

Specifies the memory bank: DRAM or 
SRAM/ROM. Effective only in bus 
control mode. 

Specifies the recording bit rate: 24, 
18, or 12 kb/s. Effective only in bus 
control mode. 

Specifies the threshold of the sound 
trigger and starts recording the 
phrase specified by the PSEL 
command. When the recording area 
becomes full or the recording/ 
playback stop command (STP) is 
input, this command terminates 
processing. 

Symbol Command 

PLY Playback 

STP Recording! 
playback stop 

PAUSE Recording! 
playback pause 

ERA Phrase erase 

Operating Modes 

,.,PD77501 

Function 

Plays back the phrase specified by 
the PSEL command. When the 
recorded data finishes playing, or the 
recording/playback stop command 
(STP) is input, this command 
terminates the processing. 

Terminates either recording or 
playback. If the command is issued 
when no recording/playback is being 
executed, it will be. ignored. 

Initiates or releases a pause in the 
recording or playback. Only the 
PAUSE or STP command can be 
processed during the pause. If PAUSE 
is issued when no recording/playback 
is being executed, it will be ignored. 

Erases the phrase selected by the 
PSEL command. 

Figure 4 shows switching from the command wait mode 
to the three main operating modes: initialization, re-~ .. ,:. 
cording, and playback. ~\ 
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Figure 4. pPD7750t State Diagram 

Recording Stop Command 

No recording area. 

E} ..... _Re_s_e:_ln_p_ut_ .... 

I Initialization Command 

Divides the recording 
area equally; assigns 
address to each phrase. 

_ Command sent to I'PD77501 from host CPU. 

* In reset state (power-saving mode). power consumption goes down to 1/10. 

Memory Configuration 

As shown in figure 5, the voice data memory managed 
by the IlPOn501 comprises an address table and a 
data area for recording 64 phrases. The address table 
contains the start and stop addresses for each of the 
64 phrases. 

8 
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Recording Command 

Playback Command 

Playback Stop Command 

No playback area. 

83RD·7S558 

Since the stop address for one area becomes the start 
address for the next area, if the recording message 
length is shorter than the data area being initialized, 
the surplus is added to the area for the next phrase. 
Thus, phrases may be variable in length. 

Fixed-length recording may be implemented by initial­
izing the memory with twice as many areas as desired 
and recording every other odd area. This method may 
result in unused memory areas. 
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Figure 5. Memory Map Just After Initialization 

OOOOH -1 #0 Starting address 

#0 Stopping address 

#1 Starting address 

#1 Stopping address 

Address 
table ________________ _ 

1 ===~=~~=== 
#2 Starting address 

0186H-t----i 

Recording 
area 

Maximum 
address 

#0 Recording area 

#1 Recording area 

#2 Recording area 

Recording area 

83RO-7856A 

IIPD77501 
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Application 

Figure 6 is an application diagram of the pPOnS01 in a 
telephone answering system. 

Figure 6. Application of the pPD77501 With a Telephone Set 

10 

Telephone ----.~~ __ -I 
Une 

Hook Switch 

UneConttol 

Telephone 
Receiver 

Speech 

Host cpu 

fttIEC 

Voice Data Memory 
ROM or SRAM for 
Playback of Fixed Word 
1 Mbltmax. 

Voice Data Memory 
DRAM for 
Recording/Playback 
16 Mbltmax. 

83R.1)..78578 
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ELECTRICAL SPEC IFICATIONS 

Absolute Maximum Ratings 
TA ~ +25"C 

Power supply voltage: Voo, AVoo 

Digital input voltage, VOl 

Analog input voltage, VAl 

Digital output voltage, V DO 

Operating temperature, TOPT 

Storage temperature, TSTG 

-0.3 to + 7.0 V 

-0.3 to Voo +0.3 V 

-0.3 to Voo +0.3 V 

-0.3 to Voo +0.3 V 

-10 to +70"C 

-65 to + 150"C 

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

DC Characteristics 
TA ~ -10 to +70"C; Voo = 5 V ±10% 

Parameter Symbol Min 

Low-level output voltage 

High-level output voltage VOH 0.7 VOO 

Low-level input leakage current IUl 

High-level input leakage current ILIH 

Low-level output leakage current ILOL 

High-level output leakage current ILOH 

Supply current 100 

IIPD77501 

Recommended Operating Conditions 
Parameter Symbol Min Typ Max Unit 

Supply vcoltage Voo 4.5 5.0 5.5 V 

Low-level input VIL -0.3 +0.8 V 
voltage 

High-level input VIH 2.2 Voo + 0.3 V 
voltage 

Oscillator fClK 18.432 MHz 
frequency 

Capacitance 
TA~ -10to+70"C,Voo~ ov 
Parameter Symbol Typ Max Unit Conditions 

Input capacitance CIN 20 pF fc ~ 1 MHz; 

Output capacitance COUT 20 pF 
unmeasured pins 
returned to 0 V. 

Typ Max Unit Conditions 

0.45 V 10L ~ 2.0 mA 

BI V 10H ~ -400 JlA . ,. 
-10 JlA VIN ~ OV 

10 JlA VIN ~ VOO 

-10 JlA VOUT ~ 0.47 V 

10 JlA VOUT ~ VOO 

35 60 mA 

6 mA RST ~ 0 

11 
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AC Characteristics 
TA = -10 to + 70'C; VOO = 5 V ±10% 

Parameter Symbol Min Typ Max Unit Conditions 

Host Interface 

REG. CS setup time to RD I tSAR 0 ns At power-on 

REG. CS hold time from RD t tHRA 0 ns 

RD low-level width tWRL 200 ns 

Data delay time tORO 200 ns 

Data float time tFRO 100 ns 

REG. CS setup time to WR I tSAW 0 ns 

REG. CS hold time from WR t tHWA 0 ns 

MBNK. Bo. Bl setup time to WR I tSMW 0.4 ms Bo and Bl should be applied only In recording. 

MBNK. Bo. Bl hold time from WR t tHWM 0 ns 

WR low-level width tWWL 200 ns 

Data setup time tsow 100 ns 

Data hold time tHWO 50 ns 

WR. RD recovery time tR/ 100 ns 

RST low-level width tWRSL 330 ns 

RST high-level width tWRSH 100 ns At power-on 

BUSY delay time tOWB ms Excluding sound trigger 

CDBUSY delay time towc 300 ns 

CDBUSY setup time to WR I tscw 0 ns 

RST setup time from CDBUSY t tSCR 300 ns 

RST setup time from BUSY I tSBR SOO ns 

DRAM Interface 

Row address setup time tSAR 50 870 ns 

Row address hold time tHRA 50 870 ns 

RAS low-level width tWRL 400 4340 ns 

Column address setup time tSAC 50 870 ns 

Column address hold time tHCA 50 870 ns 

CAS low-level width tWCL 250 2600 ns 

WE setup time tswc 50 870 ns 

WE low-level width tWWL 100 3470 ns 

Data output setup time tSOOC 50 540 ns 

Data output hold time tHcOO 50 2700 ns 

Data input setup time tSDlC 110 ns 

Data input hold time tHCOI 0 ns 

Data input access time tACOI 100 ns 

Refresh CAS setup time tRSCR 200 1740 ns 

Refresh CAS low-level width tRHRC 200 2600 ns 

Refresh RAS low-level width tRWRL 200 2600 ns 

Refresh RAS cycle ti me tRSR 500 ns 

12 
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AC Characteristics (cont) 
Parameter Symbol Min Typ Max Unit Conditions 

SRAM Interface 

Address setup time tSAC 0 1740 ns 

Address-WE reset time tRAW 200 5210 ns 

CE low-level width tWCL 350 3470 ns 

Address hold time tHeA 100 1730 ns 

WE low-level width tWWL 200 4340 ns 

Data output setup time tSDOC 200 3470 ns 

Data output hold time tHeoo 0 100 ns 

Data input access time tACOI 0 200 ns 

Data input setup time tSDIC 110 ns 

Data input hold time tHeol 0 ns 

DTMF Receiver 

t Frequency deviation, accept ±2.4 % Low group 

±2.1 % High group 

t Frequency deviation, reject ±3.6 % Low group 

±3.8 % High group 

Valid input signal level -29 0 dBm • • • 

Reject input signal level -37 dBm , 

Level difference of two frequencies ±6 dB 

Dial tone suppression (340 to 460 40 dB 
Hz) 

Minimum signal duration tRS 26 40 ms 

Instantaneous cut absorption time tas 10 ms 

Signal pause time tps 30 ms OM = 0 

40 ms OM = 1 

Decode value output delay time toso 80 ms 

DET set delay time toso 80 ms 

t Receiving frequency, Hz 
Low group = 697, 770, 852, 941 
High group = 1209,1336,1477,1633 

13 
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Analog Characteristics 
TA = + 25'C; Voo';' 5 V; fl = 1 kHz 

Parameter Symbol Pin Name Min Typ Max Unit Conditions 

Load Conditions 

Load capaci tance CLMl MOUTl 50 pF 

Load resistance RLMl 9 kO 

Load capaci tance CLM2 MOUT2 50 pF 

Load resistance RLM2 9 kO 

Load capaci tance CLAO AOUT 50 pF 

Load resistance RLAO 20 kO 

Microphone Amplifier 1 

Allowable input voltage range VMll MINl 0.2 V pop Gain 20 dB; bias level = VREF 

Closed loop gain AMl MINl to Moun 20 dB Input 200 mV pop; fl = 100 Hz to 3 kHz 

Total harmonic distortion THDMl MINl to MOUn 2 % VMOl = 2 V pop; fl = 100 Hz to 3 kHz 

Input resistance RMll MINl 20 kO fl = 0 Hz 

Output voltage range VMOl MOUTl 2 V pop 

Input bias current ISMll MINl 10 /lA 

Input offset voltage VIMOl MINl 500 mV 

Output resistance RMOl MOUTl 10 0 II = 0 Hz 

Microphone Amplifier 2 

Allowable input voltage range VMI2 MIN2 0.2 V pop Gain 20 dB; bias level =. VREF 

Open loop gajn AM2 MIN2 to MOUT2 80 dB 

Total harmonic distortion THDM2 MIN2 to MOUT2 2 % VM02 = 2V pop; II = 100 Hz to 3 kHz 

Input resistance RMI2 MIN2 MO II = 0 Hz 

Output range VM02 MOUT2 2 V pop 

Input bias current ISMI2 MIN2 10 /lA 

Input offset voltage VIM02 MIN2 100 mV 

Output resistance RM02 MOUT2 10 0 fl = a Hz 

A/Olnput 

Allowable input voltage range VAl AIN 2 V pop Midpoint = VREF 

Input resistance RAI AIN MO II = 0 Hz 

D/A Output 

Output voltage range VAO AOUT 2 V pop 

Others 

ND to D/A gain AAA AINto AOUT 0 dB fl = 100 Hz to 3 kHz 

ND to D/A total harmonic distortion THDM AIN to AOUT 2 % V AO = 2 V pop; fl = 100 Hz to 3 kHz 

Reference output voltage VREFO VREF 2.5 V 

Reference output current IREFO VREF 10 /lA 

14 
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Timing Waveforms 

Host Interface 

REG,CS t, 
SAR 

pPD77501 
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Host Interface (cont) 

BUSY 

tSCR _____ tSB_R_~~'_ __ 
83RO-7870B 

DRAM Interface 

TI~:_tWR_L-=} 
I( tWCL \ 

/ ~~,jL-~ 
1/ 

~ _tHCA __ 
AO-A19 ) ( ) ( 

t tswc11 t 

WE---{ II-=:}.....----
Da~~~-----------------t:! ~~3.--------

83RD-787tB 

16 



NEe pPD77501 

SRAM Interface 

An-
A
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I. '''---tRAW ----'I'" 
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~ __________ ~K~ __ __ 00-0 7 
Data Out __________________ .J 
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Data In -L)--
83RD·78728 
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DTMF Receiver 
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NEC Electronics Inc. 

Preliminary 

Description Pin Configuration 

The pPD77522 is a single-chip coder and decoder 28-Pin Plastic SOP (450 mil) 
(codec) for 32-kb/s adaptive differential pulse-code 
modulation (ADPCM). The ADPCM technique conforms 
to the 1988 CCITT Recommendation G.721. 

The serial data input to the coder and serial data 
output from the decoder can directly interface a PCM 
codec. The pPD77522 is ideal for application to digital 
cordless telephone systems in which the data rate of 
the PCM signal must be reduced. 

Features 

o 32-kb/s ADPCM codec conforms to CCITT 
Recommendation G.721 
- Processes high-quality modem signals up to 

4800 bls 
- Recovers from an error in the 

telecommunication circuit 
- Free from sound quality degradation in 

multistage digital connections 

o Built-in digital signal processor (DSP) 

o Simultaneous coding and decoding 

o Pin-selectable PCM format: !1-law, A-law, or 16-bit 
linear 

o Selectable coder and decoder muting 

o Direct interface with p-Iaw or A-law PCM codec 

o Low operating power 
- 28 mA max at 5 V 
-20 mA max at 2.7 V 

o Power-down mode 
- 100 pA max at 5 V 
-70 pA max at 2.7 V 

Ordering Information 
Part No. 

jlPD77522GU 

50559 

Package 

28-pin plastic SOP (450 mil) 

XCLKD 

RClKD 

GND 

CLK 

PDN 

TESTO 

FSELO 

FSEL1 

TSEL 

IIPD77522 
ADPCM Codec 

XSYNCD 

RSYNCC 

TEST4 

TEST3 

TEST2 

TEST1 

VDD 
SOD 

SOC 

SIC 

RCLKC 

XCLKC 

MUTEC 

MUTED 

SSRD-811OA ml: 
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Pin Identification 
Symbol 1/0 

ClK In 

FSElO In 

FSEl1 In 

MUTEC In 

MUTED In 

PDN In 

RClKC In 

RClKD In 

RSTC In 

RSTD In 

RSYNCC In 

RSYNCD In 

SIC In 

SID in 

SOC Out 

SOD Out 

TESTO in 

TEST1-TEST4 I/O 

Block Diagram 

SIC 

RCLKC 

RSYNCC 

Function 

System clock, 10 to 14 MHz 

Format select 0 

Format select 1 

Coder mute control 

Decoder mute control 

Power-down control 

PCM data clock to coder 

ADPCM data clock to decoder 

Coder reset 

Decoder reset 

Frame sync for coder PCM input· 

Frame sync for decoder ADPCM input 

PCM seriai data input to coder 

ADPCM serial data input to decoder 

ADPCM serial data output from coder 

PCM serial data output from decoder 

Factory test; connect to ground for 
normal use 

Factory test; connect to ground for 
normal use 

PCM 
Input 

Mute 

MUTEC------------------------~ 

2 

RSTC --------------------------------' 

RSTD---------------------------------, 
MUTED------------------------, 

SOD 

XCLKD 
XSYNCD 

CLK--1 

PDN 

TSEL 

FSELO 

FSEL1 

PCM 
Output 

Clock 
Control 

J 

Control 
Circuits 

~CLK 

NEe 
Pin Identification (cont) 
Symbol 1/0 Function 

TSEl In Data input/output timing select 

XClKC In Transmit (output) data ciock to coder 

XClKD In Transmit (output) data clock to decoder 

XSYNCC in Frame sync for coder ADPCM output 

XSYNCD In Frame sync for decoder PCM output 

VDD In +5-volt de power 

GND In Signal and power ground 

FUNCTIONAL OPERATION 

The block diagram shows serial data signal flow 
through the pPD77522, PCM-to-ADPCM on the coder 
side and ADPCM-to-PCM on the decoder side. Note 
that signal names are suffixed with C or D to denote the 
coder or decoder side, respectively. 

Figure 1 shows the equivalent circuits at input and 
output pins. 

soc 
Coder ADPCM 

Output XCLKC 

XSYNCC 

Digital 
Signal 
Processor 

Decoder 
SID 

ADPCM 
Input RCLKD 

RSYNCD 

-vDD 

_GND 

S3RD-8109B 



NEe 
Figure 1. Input and Output Circuits 

tPins RCLK, XCLK, 
RSVNC~VNC, 
MUTE, RST, SI 

+5V 

Pins FSEL 1 , CMOS 
TSEL Input 

tAdd suffix C or 0 to signal name for coder or 
decoder application. For example RCLKC or RCLKD. 

+5V 

Pins CLK, FSELO, ~ Internal circuit 
PDN CMOS 

input 

Pins SOC, SOD 

Internal 
circuit 

NMchannel 
open-drain 
output ~Clrcult F ~lnternal 

83RD-8111A 

Power-Up 

Following the application of power; the pPD77522 en­
ters the standby state within 250 ps after system clock 
(ClK) input. In this state, PCM or ADPCM signals may 
be input. See figure 2. 

low inputs at RSTC and RSTD reset the coder and 
decoder, enabling operation. Reset timing is the same 
as the timing in figure 2 to fetch the least significant bit 
(lSB) of the SIC and SID input data. The state of the 
SOC and SOD output pins at reset is high impedance 
or low level. 

Power-Down 

Two clock cycles after a low level is applied to the PDN 
pin, the pPD77522 enters the power-down mode. The 
low level must be maintained for at least four clock 
cycles. See figure 3. 

In power-down mode, the SIC and SOD output pins are 
in the high-impedance state. 

Two clock cycles after a high level is applied to the PDN 
pin, the pPD77522 is released from the power-down 
mode. Before restarting the pPD77522, reset the coder 
and decoder by low inputs at the RSTC and RSTD pins. 

JlPD77522 

Data Signal Interface 

PCM and ADPCM data signals are input or output 
serially (MSB first) in synchronization with the frame 
sync and data clock Signals listed in table 1. Frame 
sync is 8 kHz and the data clock is in the 64 kHz to 2.048 
MHz range. 

Table 1. PCM and ADPCM Interfaces 
Interface Frame Sync Data Clock Data 

PCM input to coder RSYNCC RCLKC SIC 

ADPCM output from coder XSYNCe XCLKC SOC 

ADPCM input to decoder RSYNCD RCLKD SID 

PCM output from decoder XSYNCD XCLKD SOD 

Data Signal Timing 

The first data bit of a frame may begin with the rising or 
falling edge of frame sync depending on the type of • 
PCM codee the pPD77522 interfaces. The selection is :.. - Ii 
made by connecting the TSEl pinto + 5V (1) or ground 
(0) as shown in figure 4, 

PCM Codec 
pPD95xx Series 
pPD96xx Series 

Coder Operation 

TSEl Pin 
1 
o 

When frame sync RSYNCC goes high, input data from 
the PCM codec at the SIC pin is stored in an internal 
register in synchronization with the trailing edge of 
data clock RClKC. The data may be 8-bit companded 
or 16-bit linear. 

The coder converts the PCM input data to 4-bit ADPCM 
output data and stores it in an internal register. When 
frame sync XSYNCC goes high, the ADPCM data is 
output at the SOC pin in synchronization with the 
leadi ng edge of data clock XClKC. The SOC pi n returns 
to high impedance when the data output is complete. 

Decoder Operation 

When frame sync RSYNCD goes high, 4-bit ADPCM 
input data at the SID pin is stored in an internal register 
in synchronization with the trailing edge of data clock 
RClKD. 

The decoder converts the ADPCM input data to PCM 
data, 8-bit companded or 16-bit linear. When frame 
sync XSYNCD goes high, the PCM data is output at the 
SOD pin in synchronization with the leading edge of 
data clock XClKD. The SOD pin returns to high imped­
ance when the data output is complete. 

3 



pPD77522 NEe 
Figure 2. Power-Up Timing 

Power 
supply 

-----' 

_____________ • _________ ~_o_~ ______ ~~~ r-- .. _n_d_~_s_~_~ ______________________________________ _ 

~~~~nal Unknown ~ Under processing 

RSYNC 

Internal 
processing ________________________________ -/ 

RCll( ~-----------__.fl_Jl_J1.Jl_ 
RSYNC ~ _ _________ ------1-1 ____________________ __ 

SI ~===========~-----------------Coder 4bits 1 
______________________ Dec..,oder 8 bits : £' Latch 

RST L-__________________ ~I~:-------------------
1 
1 

Note: 
Add suffix C or 0 to signal name for coder or 
decoder application. For example, RCLKC or RCLKD. 

83RD-8112B 
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Figure 3. Power-Down Timing 

Nole: 

ClK , rlI' rl I I I I 
I I I J 
L_J L_J 

.-----....;.: -------------
I 
I 
I 
I 

S~~ _______ No_r_m_~ ______ _'~~ _______________ p_aw __ e_r_D_aw_n ________________ _'~~ __ _r:---------N-or-m-~-----------
:e 

RCLK~ ___________ ~ 

I 
I RSYNC ~ _________ _ 

I 

SI~===========~I-------------------Coder 4bits I 
_______________________ D...,ocooer 8 b~s : 6' Latch 

RST L-_________ ~I~=------------
I 

Add suffix C or D to signal name for coder or I 
decoder application. For example, RCLKC or RClKD. 

83RD-81138 
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pPD77522 ttiEC 
Figure 4. Data Signal Timing 

TSEL=1 

RCLK 

RSYNC~ I 
I( 

Coder 8116 bits; dea>der 4 bits ~I 
SI MSB X X X LSB ) 

XCLK 

XSYNC~ I 
I( 

Coder 4 bits; deaxler 8116 bits ~I 
X X X SO MSB LSB ) 

TSEL=O 

RCLK 

RSYNC~ 

.~ 
Coder 8116 bits; decoder 4 bits ~I 

MSB X X X LSB ) 
XCLK 

XSYNC~ 

w~ 
Coder 4 bits; deaxler 8116 bits ~I 

MSB X X X LSB ) 
Not.: 
Add suffix C or 0 to signal name for coder or 
deooder application. For example, RCLKC or RCLKD. 

83RD-8114B 
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Input-to-Output Delay 

Input data to the coder or decoder is latched on the 
trailing edge of the receive data clock and output on the 
leading edge of the transmit data clock. If the clocks are 
synchronized, there will be a one-half clock cycle delay 
between data input and output. 

I/O Data Format 

The I/O data format at the PCM interface is coordi­
nated with the companding characteristic of the PCM 
codec by connecting pins FSELO and FSEL 1 to + 5 V 
(1) and GND (0) as shown below. 

FSELO FSEL1 I/O Data Format 
1 1 A-law with even-bit inverter 
1 0 A-law 
0 1 p-Iaw 
0 0 16-bit linear 

fJPD77522 

Muting 

Pins MUTEC and MUTED control muting of the PCM 
signal at the coder input and decoder output, respec­
tively. A low level at the pin cuts off the signal within 1 
ms; a high level inhibits muting. 

Internal Timing 

Encoding or decoding (analysis processing) starts on 
completion of serial data input. Processed data is 
immediately transferred to the intermediate register. 
Simultaneously, the previously processed data sample 
is transferred to the output register. See figure 5. 

The output register contents exit serially in synchroni­
zation with the rising edge of the output SYNC signal if 
SYNC leads SCK, or the rising edge of serial clock SCK 
if SCK leads SYNC. 

SYSTEM CONFIGURATION 

Figure 6 is an example of a basic system with serial 
interfaces. The system uses the pPD9604/pPD9605 as a 
PCM codec and the pPD78C14 as a control CPU. 

7 



JlPD77522 NEe 
FigureS. Processing Timing 

Input SYNC ~ n n n 
tn t n+1 t n+2 t n+3 

Input==>( 
register Data (n) X Data (n + 1) X Data (n + 2) X Data(n+3) 

Process n Process ( n + 2) 

Analysis 0 ( Process ( n + 1) ) 0 (process ( n + 3) 
processing 

tn tn+1 tn+2 

Intermediate X Data (n) X Data (n + 1) X Data (n + 2) 

8 

register 

~n-1 ~n ~n+1 ~ n+2 

OUlput==>( 
register Data(n-1) X Data (n) X Data (n + 1) X Data(n+2) 

~~~~gg~~ ______________ ~n~ ______________ ~r-l~ ______________ ~r-l~ ________ _ 

SOC 
SOD 

Data (n-2) Data (n -1) Data (n) Data(n + 1) 

XSYNCC n n n XSYNCD 

--------~ ~----------~ ~----------~ ~---------------------

~g------------< 
Data (n -1) 

Serial Data Input End Timing 
At the trailing edge of the 4th serial clock pulse (for decoding) or the 
8th or 16th (for encoding) after the leading edge of the input SYNC 
signal, serial data Input Is completed. Thus, the lower the serial 
clock frequency, the greater a delay of the serial data end ~mlng to 
the input SYNC signal. 

Analysis Processing End Timing 
The analysis processing time is not fixed. 
Processing will be completed by the end of the next serial 
data Input. 

Data(n) Data (n + 1) 

Analyzed Data Transfer Timing 
This transfer timing is the same as the serial data input end timing 
provided data will be delayed by one pulse period. In other 
words, ion isconcurrentwith tn+ 1. 

n Sample number 

83R[)..8115B 
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Figure 6. System Configuration 

SCK 
Clock 
Generator SYNC 

CLK 

J fLPD9604/05 
PCM Codec 

-'" ,. AIN Dx 
CLKX 

FSx 

oL.. 
AOUT DR - - 1 CLKR 

FSR 

LOOP 

+5V 

L VDD +5V 

-5V 

~ 
vss 

PDN/BS 

r DGND 

r AGND DGSx :-l DGSR 

10 to 14 MHz 

ELECTRICAL SPECIFICATIONS 

Absolute Maximum Ratings 
TA = +25°C 

Power supply voltage, VDD 

Input voltage, VI 

Open drain output voltage, V 0 

Operating temperature, TOPT 

Storage temperature, TSTG 

Capacitance 
TA = +25°C 

Parameter Symbol 

Input capacitance CIN 

Output capacitance COUT 

I/O capac i t ance Cvo 

Min 

pPD77522 

8kHz 
64 kHz to 2.048 MHz 

+5V 

fLPD77522 ~ fLPD78C14 
ADPCM Codec Microcomputer 

SIC SOC RxD 
RCLKC XCLKC I--< 

J 
RSYNCC XSYNCC r--- ......... SCK 

SOD SID TxD 
I 

~ 1 
XCLKD RCLKD 

XSYNCD RSYNCD 

~ TSEL TESTO I-
TEST1 r------< CPU 

>-~ FSELO TEST2 r------< 
>-0 

TEST3 r------< 

>-::;-0- FSEL1 TEST4 r------< 
n 

VDD RSTC 

GND 
1:7 

MUTEC 

RSTD PDN 

I MUTED Port 
CLK 

I 

83RO-8117B 

Recommended Operating Conditions 
TA = -40 to + 65°C 

-0.5 to +7.0 V Parameter Symbol Min Typ Max Unit Conditions 

-0.5 to VDD + 0.5 V Operating VDD1 2.7 5.5 V fCLK = 10 to 

- 0.5 to + 6.0 V voltage 11 MHz 

-40 to + 65°C 
VDD2 4.0 5.5 V fCLK = 10 to 

14 MHz 
- 65 to + 150°C 

Low-level VIL 0.3 VDD V VDD = 2.7 
input to 5.5 V 
voltage 

High-level VIH 0.7 VDD V VDD = 2.7 
Max Unit input to 5.5 V 

10 pF 
voltage 

15 pF 

20 pF 
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DC CharacteristiCs 
TA = -40 to + 85°C; fClK = 11 MHz; Voo = 2.7 to 5.5 V 

Parameter Symbol Min Typ Max Unit Conditions 

Current consumption 1001 20 28 mA twc = 91 ns, Voo = 5.0 V 

15 20 mA twc = 91 ns, Voo = 2.7 V 

Current consumption in power down mode 10D2 100 JiA VOO = 5.0 V 

70 JiA Voo = 2.7 V 

low-level output voltage VOL 0.45 V IOl= 2mA 

High-level output voltage VOH VoO-0.3 V IOH = -20 JiA 

low-level input leakage current III 10 JiA Vil = OV 

High-level input leakage current IIH -10 J1A VIH = Voo 

AC CharacteristiCs 
TA = -40 to + 85°C; Voo = 2.7 to 5.5 V 

Parameter Symbol Min Typ Max Unit Conditions 

ClK cycle time twc 91 100 ns VOO = 2.7 to -5.5 V 

72 100 ns Voo = 4.0 to -5.5 V 

ClK low pulse width twCl 40 50 ns See timing charts 

ClK high pulse width twCH 40 50 ns 

ClK rise time tclH 10 ns 

ClKfalitime tCHl 10 ns 

Transmit clock frequency tXClK 2048 kHz 

Receive clock frequency tAClK 2048 kHz 

Transmit sync signal frequency txSYNC 8 kHz 

Receive sync signal frequency tRSYNC 8 kHz 

Transmit sync signal low pulse width twxSl XClK Measured at 1/2 VOO 

Transmit sync signal high pulse width twxsH XClK 

Transmit sync signal low pulse width twRSl RClK 

Receive sync signal high pulse width twASH RClK 

Transmit sync signal set time tsxs 140 ns Measured at 1/2 VOO (vs XClK) 

Transmit sync signal hold time tHXS 8 ns 

Receive sync signal set time tsRS 140 ns Measured at 1/2 VOO (vs RClK) 

Receive sync signal hold time tHAS 8 ns 

SI, RST, MUTE set time tso 40 ns 

SI, RST, MUTE hold time tHO 8 ns 

Serial mode; SO delay time vs XSYNC t tpDS 90 ns Rl = 1000 0; Cl = 100 pF 

SO delay time vs XClK t tpoc 130 ns 

Note: The voltage at the measurement point is 1/2 V ~O. 
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Timing Waveforms 

Clock Input 

tCLH 

10% 

VIL----1 

~---tWCL---__r----tWCHI---~ 

~--------twc-------~ 

Serial Data Input 

{ RCLK 

RSYNC 

SI,RST, X 
MUTE 

tWRC J 
,------,I }_.--/ ~S,r,------.l/ EtWRSH ~ tWRSL_) 

------- ~_ .i~"~__J"-------;S)S----' 
X X :x---

'-------~ ~tSD ~Ic tHD~ 
Serial Data Output 

XCLK { 
XSYNC 

83R0-8116B 
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Development Tools 

Section 5 
Development Tools 

Third-Party Development Tools 5-1 

pPD77C2OA, 7720A, 77P20 Digital Signal 
Processors 

EVAKIT-7720B 5a 
pPDn20 Standalone Emulator 

ASM77 Sb 
pPD7720 Absolute Assembler 

pPD77C25/77P25 Digital Signal Processor 

EVAKIT-77C2S Sc 
pPD77C25 Standalone Emulator 

RA77C2S Sd 
pPD77C25 Relocatable Assembler Package 

SM77C2S Se 
PC-Based Simulator for pPD77C25 and 
pPD77C20 

pPD77220/P220, pPD77230/P230 Digital Signal 
Processors 

EVAKIT-77220 
pPD77220 Standalone Emulator 

EVAKIT-77230 
pPD77230 Standalone Emulator 

DDK-77220A 
pPD77220 Evaluation Board 

RA77230 
pPD77220/pPDn230 Relocatable Assembler 
Package 

SM77230 
PC-Based Simulator for pPD77220/pPD77230 

5f 

S9 

Sh 

Si 

Sj 

fttlEC 

pPD77240 Digital Signal Processor 

IE-77240 Sk 
In-Circuit Emulator for the pPD77240 

RA77240 SI 
Relocatable Assembler Package 

pPD778tO Modem Digital Signal Processor 

IE-77810 Sm 
In-Circuit Emulator for the pPD77810 

RA7781 0 Sn 
Relocatable Assembler Package for the 
pPD77810 

pPD775x ADPCM Speech Processors and 
pPD7750t ADPCM Record and Playback Speech 
Processor 

NV-300 
Speech Analysis Tool for pPD775X and 
pPD77501 

NV-31 0 
Speech Analysis Tool for pPD775x 

EB-77Sx 
Demonstration and Evaluation Box for 
pPD775x 

PG-1S00 Series 
EPROM Programmer 

50 

Sp 

Sq 

Sr 
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THIRD-PARTY DEVELOPMENT TOOLS 

This list summarizes the development tools of these 
companies at this time. NEC makes no recommenda­
tion for any of these tools; this list is provided for 
information only. Contact the third-party company di­
rectly for further information on product features, avail­
ability, and pricing. 

Company 

Data VO 
10525 Willows Road NE 
P.O. Box 97046 
Redmond, WA 98703-9746 
(206) 867-6899 
(800) 247-5700 ext. 600 

Elan Digital Systems 
538 Valley Way 
Milpitas, CA 95035 
(408) 946-3864 
(800) 541 -3526 

Hyperception, Inc. 
9550 Skillman LB 125 
Dallas, TX 75243 
(214) 343-8525 

Intermetrics Microsystems 
Software, Inc. 
733 Concord Avenue 
Cambridge, MA 02138-1002 
(617) 661 -0072 
(800) 356-3594 

Signalogic, Inc. 
9704 Skillman #111 
Dallas, TX 75243 
(214) 343-0069 

Signix Corporation 
19 Pelham Island Road 
Wayland, MA 01778 
(508) 358-5955 

Xeltek 
764 San Aleso Avenue 
Sunnyvale, CA 94086 
(408) 745-7974 

Description 

EPROM/OTP Programmer 

OTP Programmer 

DSP Development 
Software/System 

C Compiler and Assembler 
(C Source Debugger) 

DSP Development Software 
(Hypersigna~Macro) 

DSP Development Software 

EPROM/OTP Programmer 

PC-DOS is a registered trademark of International Business 
Machines Corporation. 
VAX and VMS are registered trademarks of Digital Equipment Cor­
poration. 
UNIX is a registered trademark of UNIX System Laboratories, Incor­
porated. 
Sun is a trademark of Sun Microsystems, Incorporated. 
Apollo is a registered trademark of Apollo Computer, Incorporated. 
HP is a registered trademark and UX is a trademark of Hewlett­
Packard Company. 
MS-DOS is a registered trademark of Microsoft Corporation. 
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NEG Electronics Inc. 

Description 

The EVAKIT-7720B is a standalone emulator for NEC's 
JlPD7720A, JlPD77P20, and JlPD77C20A digital signal 
processing interfaces (SPI). The EVAKIT-7720B pro­
vides complete hardware emulation and software de­
bug capabilities for the SPI. Real-time and single-step 
emulation capability, a powerful on-board system mon­
itor, and a user-specified breakpoint create a powerful 
debug environment. 

The EVAKIT-7720B is controlled over a serial line from a 
terminal or host computer system. User programs are 
downloaded into the instruction ROM and data ROM 
emulation memory through a serial line or read from an 
EPROM device. An on-board programmer for JlPD2732 
and JlPD2732A EPROMs provides an easy means for 
submitting your final code for production. You can also 
use the EVAKIT-7720B to program the JlPD77P20 
EPROM version of the part for final system test and 
evaluation. 

Features 

o Real-time single-step emulation capability 
- Real-time program execution at 8 MHz 
- Real-time program execution with address 

breakpoint and loop counter (up to 256 loops) 
- Real-time program execution for a number of 

steps 
- Single-step program execution with display of 

address, instruction, registers and flags 

o On-board emulation memory: 
Instruction ROM, data ROM and internal RAM 

IBM PC, PC/XT, and PC/AT are registered trademarks of International 
Business Machines Corporation. 
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EVAKIT-7720B 
pPD7720 Standalone Emulator 

o Powerful system monitor 
- Display/change/initialize instruction and data 

ROM 
- Display/change/initialize internal RAM 
- Display/modify internal registers 
- Read/write/display/verify/blank check EPROM 

device 
- Upload/download/verify instruction and data 

ROM 
- Perform self-diagnostics 
- Reset emulation chip 

o Supports two operating modes 
- External terminal controlled 
- Host computer system controlled 

o Emulator controller for IBM PC®, PC/XT®, PC/AT® or 
compatibles 

o Serial interface: RS-232C, TTL, or 20 mA current 
loop 

o EPROM programming capability (JlPD2732, 
JlPD2732A, JlPD77P20) 

o Requires an external power supply 

Ordering Information 
Part Number Description 

EVAKIT·7720B Standalone emulator for f.lPD7720A/P20/C20A 

#,PD7720 Standalone Emulator 
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NEC Electronics Inc. 

Description 

The ASM77 Absolute Assembler converts symbolic 
source code for the NEC p.PD7720A/77P20/77C20A Dig­
ital Signal Processing Interfaces (SPI) into executable 
absolute address object code. Two separate assemblers 
are provided: one assembles the source program for the 
Instruction ROM; the other assembles the source pro­
gram for the Data ROM. An object code file is produced 
in ASCII hexadecimal format and may be downloaded to 
an EPROM programmer or the NEC stand-alone emula­
tor, the EVAKIT-7720B. 

The NEC ASM77 assembler is available for operation on 
an MS-DOS<I!> computer system with at least one disk 
drive and 128KB of installed system memory. 

Features 

o Absolute address object code output 
o Free format statements 
o Separate assemblers for instruction and data ROMs 
o User-selectable and directable output files 
o Runs under the MS-DOS operating system 

MS-DOS Is a registered trademark of Microsoft Corporation 
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ASM77 
"PD7720 Absolute Assembler 

Ordering Information 
Part Number Description 

ASM77-D52 MS-DOS, 5.25" Double Density Disk 

ASM77 Block Diagram 
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Description 

The EVAKIT-77C25 is a standalone emulator for NEC's 
pPD77C25 and pPD77P25 digital signal processing in­
terfaces (SPI+). The EVAKIT-77C25 provides complete 
hardware emulation and software debug capabilities 
for the SPI+. Real-time and single-step emulation ca­
pability, coupled with sophisticated breakpoint capa­
bility, real-time tracer and a powerful on-board system 
monitor, create a powerful debug environment. A line 
assembler and symbolic disassembler, full register and 
memory control and complete upload/download capa­
bilities simplify the task of debugging hardware and 
software. 

An on-board EEPROM is available for storage of the 
current debug environment during EVAKIT power 
down. Using the freeze (FRZ) command, the current 
contents of the instruction and data ROM, the internal 
RAM, the SPI+ registers, the break registers and reg­
istered command strings are saved to the EEPROM. 
The Melt (MLl) command restores this information. 

The EVAKIT-77C25 is controlled via serial line from a 
local terminal or host computer system. User programs 
can be uploaded from or downloaded to the Instruction 
and data ROM emulation memory through a serial line 
from a local host computer, a remote host computer 
system, or an external EPROM programmer. NEe pro­
vides an emulator controller program for use on an IBM 
PC®, PC/XT®, PC/AT® or compatible local host com­
puter. To transfer data to/from a remote host computer 
system, the EVAKlT-77C25 can be placed into terminal 
emulation mode and be used as a terminal for the 
remote system. Data can also be read from or written to 
an external EPROM programmer under the control of 
the on-board monitor. 

Features 

o Real-time and single-step emulation capability 
- Real-time program execution with/without 

breakpoint 
-Single-step program execution with trace 

display 

IBM PC, PC/XT and PC/AT are registered trademarks of International 
Business Machines Corporation. 
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EVAKIT-77C25 
pPD77C25 Standalone Emulator 

o Subcommands available during real-time 
emulation 
- Generate an interrupt to the emulation chip 
- Read/display status register 
- Read/write the data register 
- Reset the emulation chip 

o On-board emulation memory 
-Instruction ROM: 2k x 24 bits 
-Data ROM: 1k x 16 bits 
- Data RAM: 256 x 16 bits 

o Symbolic debug capability 
- Symbols may be used to specify addresses for 

commands 
-Symbolic disassembler 
- Symbol table clear command 

o Powerful system monitor 
- Display/change/initialize instruction and data 

ROM 
- Display/change/initialize internal data RAM 
- Display/modify general and status registers 
- Transfer data to/from external EPROM 

programmer .", - Upload/download instruction and data ROM 
code 

- Line assembler 
- Display break registers 
- Reset emulation chip 
- Set internal/external clock 
- Mask interrupt (INl) signal from probe 

o Sophisticated breakpoint capability 
- Break on address and pass count (up to 65,535 

passes) 
- Break on being in or out of address range 
- Breakpoints specified on command line or 

preset in the break address, address range, and 
mode registers 

- Up to 37 break addresses or address ranges can 
be set 

o Real-time program trace feature 
- Store 4092 clocks worth of information 
- Traces program counter, data bus, RD, WR,CS, 

AD, DRQ, DACK, RST, INT, PO, P1, SCK, SI, SIEN, 
SO, SOEN, and SORQ 

- Displays trace with/Without mnemonics 
- Trace buffer pointer and search capability 

o EEPROM for temporary storage of instruction and 
data ROM, internal RAM and registers, break 
registers, command strings 



EVAKIT-77C25 

o On-line help facility 

o Three RS-232C serial ports 
-CH1: Terminal or local host system 
-CH2: Remote host system 
- CH3: EPROM programmer 

o Emulator controller for IBM PC, PC/XT, PC/AT or 
compatibles 

Ordering Information 
Part Number Description 

EVAKIT·77C25 Standalone emulator for IlPD77C25/P25 

2 
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NEC Electronics Inc. 

Description 

The RA77C25 Relocatable Assembler Package con­
verts symbolic source code for the pPD77C25 and 
pPD77P25 Digital Signal Processors into executable 
absolute address object code. It can also be used for 
pPD7720A/77C20A/77P20 program development by 
creating a pPD7720 hex-format object module using 
the hex converter. 

The relocatable assembler package consists of five 
separate programs: an assembler (RAnC25), a linker 
(LK77C25), a hexadecimal format object code con­
verter (OCnC25), a librarian (LB77C25), and a hex 
converter (HC7720). 

RA77C25 translates a symbolic source module file with 
"include" files into a relocatable object module. The 
assembler produces a relocatable object module file 
and a listing file that can contain the assembly list, 
symbol list, and cross-reference list. If absolute ad­
dresses have been specified in the source module file 
and no relocatable segments or external variables or 
labels are referenced, the assembler can output an 
ASCII hexadecimal format object file and a symbol 
table file directly. 

LKnC25 combines relocatable object modules, library 
modules when necessary, and other linker load mod­
ules and converts them into an absolute load module. 
The linker produces a link map and an absolute load 
module. 

OC77C25 converts an absolute object module from 
RA77C25 or an absolute load module from LKnC25 
into an ASCII hexadecimal format object file and a 
symbol table file. 

LB77C25 allows commonly used relocatable object 
modules to be stored in one file and linked into multiple 
programs, greatly increasing programming efficiency. 
When a library file is included in the input of the linker, 
the linker extracts only those modules required to 
resolve external references from the file and relocates 
and links them. 

MS-DOS is a registered trademark of Microsoft Corporation. 
VAX and VMS are registered trademarks of Digital Equipment 
Corporation. 
UNIX is a registered trademark of UNIX System Laboratories, Incor· 
porated. 
Ultrix is a trademark of Digital Corporation. 
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RA77C25 
pPD77C25 Relocatable 

Assembler Package 

Hcmo converts a pPD77C25 hex-format object mod­
ule file output by the object converter to the format of 
a pPD7720 hex-format object module output by the 
pPDn20 absolute assembler. For code with the 
pPD7720 as the target, error checking for mnemonics 
included in the pPD77C25 but not in the pPD7720, 
address space and RAM-to-RAM transfer functions are 
only performed by hex converter. File format can be 
separate IROM and DROM hex-format object module 
files or acombined IROM and DROM object module file. 

Features 

o Absolute address object code output 

o User-selectable and directable output files 

o Extensive error reporting 

o Macro capability 

o Conditional assembly directives 

o Powerful librarian 

o Runs under the following operating systems: 
-MS-DOS@ 
-VAX@NMS@ 
- VAX/UNIX® 4.2BSD or Ultrix™ 

Ordering Information 

RA77C25-D52 

RA77C25-VVT1 

RA77C25-VXT1 

Description 

MS-DOS, 5.25" double density diskette 

VAX/VMS, g-track 1600 BPI magnetic tape 

VAX/UNIX 4.2BSD or Ultrix, g-track 1600BPI 
magnetic tape 
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NEG Electronics Inc. 

Description 

The SM77C25 Simulator is a software tool for analyzing 
program code and I/O timing for the NEC family of 
16-bit fixed-point digital signal proces~ors: J.lPD7720A, 
J.lPD77C20A, J.lPD77P20, J.lPD77C25, and J.lPD77P25. 
SM77C25 simulates the operation of this family using 
your instruction and data ROM codes. Optionally, spe­
cially prepared serial input and output timing, serial 
input data, parallel timing, and parallel input data files 
may be used. The simulator can then output to serial 
and parallel output data files. 

SM77C25 is a full-screen oriented tool. An operation on 
a line in one window affects pertinent displays in other 
windows on the screen. 

The PC screen displays five windows: status of all 
registers and flags; contents of instruction ROM (either 
assembly language or hex); contents of data RAM; 
contents of data ROM; and a command line window. 

Features 

o All functions of 7720/77C25 are screen oriented 
and simulated interactively. 

o All input pins are simulated by separate timing and 
data files. The status of all output pins can be 
written to output timing and data files. 

o Internal instruction ROM, data ROM, data RAM 
areas, and all registers are displayed at the same 
time. 

WordStar is a registered trademark of MicroPro International 
Corporation. 

MS-DOS is a registered trademark of Microsoft Corporation. 
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SM77C25 
PC-Based Simulator 

For IIPD77C25 and IIPD77C20 

o Registers, RAM, and ROM contents can be 
displayed in hex, binary, integer, and scientific real 
notation; RAM and ROM areas are also in ASCII 
notation. 

o Full-screen editing and windowing allow fast 
change of register and memory contents. 

o In-line assembler and disassembler. 

o Running, stepping, and tracing through programs 
possible. 

o Powerful breakpoint settings. 

o Loading of linker, hex, and binary files; storing of 
hex and binary files supported. 

o Log and resource files for processing retrieval and 
status storage. 

o Command files for demonstration or testing 
purposes and for creating batch jobs. 

o Mode command allows choice of J.lPD7720 mode of 
operation. 

o A step count allows accurate determination of 
execution timing. 

o Built-in editor similar to WordStar® that handles I/O 
files. 

o Powerful help menu. 

Ordering Information 
Part Number Description 

SIMSD-15DD-77C25 MS-DOS®, 5.25" double-density disk 



SM77C25 t-fEC 
Sample Screen Display 

I
I MODE:77C25 CLOCK: 8.1920 MHz PC:027 STEP: 8 STK 

A:6179 M:-0.534454345 r--A 006 
I B:7963 SGN:7FFF SI 0000 SR 0000 C:O Z 0 C:O Z:OII 000 

1 TR:8000 K:5678 M:BB97 SO 0000 RP OBI SO:O Sl 0 50:0 51:012 000 
TRB:0059 L:9ABC N:6040 DR 0000 DP 00 00:0 01 0 00:0 01:0 3 000 

It-----------1 ROMI---------,r-----DROM----'---i 
1025: LDr @TR.8000 IOB1:>7963 
1
026: OP MOV @MEM.B OB2: 6179 
027:)OP MOV @NON.TR:AND ACCB.IDB OB3: 7963 

1028: JNZB 02C IOB4: 0000 
1029: OP MOV @B.MEM:SHLI ACCA lOBS: 0000 
I 02A: OP SHU ACCB I OB6: 0000 
102B: JMP 026 OB7: 0000 
102C: OP MOV @B.MEM I 
102D: LDI @TR.7FFF 
102E: OP MOV @MEM.A:OR ACCA.IDB 1 
I02F: OP MOV @NON.TR:AND ACCB.IDB I 
1030: JZB 03F 
1031: OP MOV @K.B:DPINC 
1032: CALL 040 
1033: OP MOV @K.A:AND ACCA.IDB:DPDEC 

00:)7963 
01: 0000 
02: 0000 
03: 0000 
04: 0000 
05: 0000 
06: 0000 

DRAM------i 

IFI-HelpIF2-NextIF3-LastIF4-TraceIF5-5tepIF6-GoIF7-RunIF8-BrkptIF9-FilesIF10-Cmds I SM) ste~ 0 ' , I , , , , I I 
ISM) read hex div_tst I 
I SM> I 
I I 

Block Diagram 

Files Files 
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Parallel Output Data POD WR SORa SOD Serial Output Data 
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Simulator SI 

,NT SCK 
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DACK P1 -
83RD-B312B 
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NEe 
NEG Electronics Inc. 

Description 

The EVAKIT-77220 is a standalone emulator for NEC's 
pPD77220 and pPD77P220 24-Bit Fixed Point Digital 
Signal Processors. The EVAKIT-77220 provides com­
plete hardware emulation and software debug capabil­
ities for the pPDn220/P220. The device includes real­
time and single-step emulation capability with 
sophisticated breakpoint capability, real-time tracer, 
and a powerful debug environment. A symbolic line 
assembler and disassembler, full register and memory 
control and complete upload/download capabilities 
simplify the task of debugging your hardware and 
software. 

The EVAKIT-77220 is controlled via serial line from a 
local termi nal or host computer system. User programs 
can be uploaded from or downloaded to the instruction 
and data ROM emulation memory through a serial line 
from either a local host computer, a remote host com­
puter system, or an external EPROM programmer. NEC 
provides an emulator controller program for use on an 
IBM PC®, PCIXT@>, PC AT@ or compatible local host 
computer. To transfer data to or from a remote host 
computer system, the EVAKIT-77220 can be placed into 
terminal emulation mode and used as a terminal for the 
remote system. Data can also be read from or written to 
an external EPROM programmer under the control of 
the monitor. 

Features 

o On-board emulation memory for: 
-Instruction ROM, data ROM, and internal data 

RAM 
- External emulation RAM: fast/slow speed 

o Selectable clock: internal or external 

o Real-time and single-step emulation capability 
- Real-time program execution with/Without 

breakpoint 
-Single-step program execution with trace 

display 

o Console I/O available during real-time emulation 
to: 
- Generate INT and NMI signals to emulation chip 
- Generate HWR, PO and P1 signals to emulation 

chip 
- Display HRD, P2, P3 and ROM signals from 

emulation chip 
IBM PC, PC/XT, and PC AT are registered trademarks of International 
Business Machines Corporation. 
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EVAKIT· 77220 
IIPD77220 Standalone Emulator 

o Memory manipulation commands 
- Change/display/fill/move/search date in: 

Internal instruction/data ROM 
Internal data RAM 
External emulation RAM 

o Register manipulation commands 
- Change/display general and status registers 
- Read/Write DRS, read SI, and write SO registers 

o Powerful system utilities 
- Transfer data to/from external EPROM 

programmer 
- Upload/download instruction/data ROM code 

and symbols 
- Transfer external memory contents between 

EVAKIT/prototype 
- Reset emulation chip 
-Specify internal/externallNT, NMI, and Reset 

signals 
- External memory mapping: internal/user, fast/ 

slow 

o Symbolic debug capability 
-Symbols may be used to specify addresses in 

commands 
-~ymbolic line assembler and disassembler 
-Symbolic add/change/display/delete commands 

o Sophisticated breakpoints for master and slave 
modes 
-Instruction memory address or specified 

instruction 
-Internal data RAM address or specifies data 

value 
- External memory address or specified data 

value 
- Loop counter borrow 
- External break signal from probe 
- Up to 65536 passes 
- Read/Write data from host system (slave mode 

only) 
- Breakpoints specified on command line or 

preset in ten logical break registers 

o Real-time program trace feature 
- Store 2048 clocks worth of information 
- Trace starts with emulation or on an address 
- Traces program counter, ROM counter, loop 

counter borrow, internal bus, SIAK, SOAK, most 
external pins 

- Displays trace with/Without mnemonics 
- Trace buffer pointer and search capability 

.. 
I 



EVAKIT-77220 

o On-line help facility 

o Automatic command execution from macro 
command table 

o Three RS-232C serial ports 
-CH1: Terminal or local host system 
-CH2: Remote host system 
- CH3: EPROM programmer 

o Emulator controller for IBM PC, PC/XT, PC AT or 
compatibles 

Ordering Information 
Part Number Description 

EVAKIT-77220 Standalone emulator for /lPD77220/P220 

I'PD77220 Standalone Emulator 

2 

!ttlEC 
EVAKIT-77220 Block Diagram 
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NEG Electronics Inc. 

Description 

The EVAKIT-n230 is a standalone emulator for NEC's 
IlPD77220 24-bit fixed point digital signal processor 
and IlPDn230 32-bit floating point advanced signal 
processor (ASP). The EVAKIT-n230 provides complete 
hardware emulation and software debug capabilites 
for the ASP. Real-time and single-step emulation capa­
bility, coupled with sophisticated breakpoint capabil­
ity, real-time tracer and a powerful on-board system 
monitor, create a powerful debug environment. A sym­
bolic line assembler and disassembler, full register and 
memory control and complete upload/download capa­
bilities simplify the task of debugging hardware and 
software. 

The EVAKIT-m30 is controlled via serial line from a 
local terminal or host computer system. User programs 
can be uploaded from or downloaded to the instruction 
and data ROM emulation memory through a serial line 
from a local host computer, a remote host computer 
system, or an external EPROM programmer. NEC pro­
vides an emulator controller program for use on an IBM 
PC®, PCjXT®, PC/AT® or compatible local host com­
puter. To transfer data to/from a remote host computer 
system, the EVAKlT-77230 can be placed into terminal 
emulation mode and be used as a terminal for the 
remote system. Data can also be read from or written to 
an external EPROM programmer under the control of 
the monitor. 

Features 

o On-board emulation memory for 
-Instruction ROM, data ROM, internal data RAM 
- External emulation RAM: fast/slow speed 

o Selectable clock: 13.37/6.68/3.34 MHz internal or 
external 

o Real-time and single-step emulation capability 
- Real-time program execution with/without 

breakpoint 
-Single-step program execution with trace 

display 

o Console I/O available during real-time emulation to 
- Generate INT and NMI signals to emulation chip 

IBM PC, pcnn: and PC/AT are registered trademarks of International 
Business Machines Corporation. 
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EVAKIT-77230 
pPD77220/230 Standalone Emulator 

- Generate HWR, PO and P1 signals to emulation 
chip 

- Display HRD, P2, P3 and ROM signals from 
emulation chip 

o Memory manipulation commands: Change/display/ 
fill/move/search data in 

Internal instruction/data ROM 
Internal data RAM 
External emulation RAM 

o Register manipulation commands 
- Change/display general and status registers 
- Read/write DRS, read SI, and write SO registers 

o Powerful system utilities 
- Transfer data to/from external EPROM 

programmer 
- Upload/download instruction/data ROM code 

and symbols 
- Transfer external memory contents between 

EVAKIT/prototype 
- Reset emulation chip 
-Specify internai/externaIINT, NMI, and reset 

signals 
- External memory mapping: internal/user, fast/ 

slow 

o Symbolic debug capability 
-Symbols may be used to specify addresses in 

commands 
- Symbolic line assembler and disassembler 
- Symbol add/change/display/delete commands 

o Sophisticated breakpoints for master and slave 
modes 
-Instruction memory address or specified 

instruction 
-Internal data RAM address or specified data 

value 
- External memory address or specified data 

value 
- Loop counter borrow 
- External break signal from probe 
- Up to 65536 passes 
- Read/write data from host system (slave mode 

only) 
- Breakpoints specified on command line or 

preset in ten logical break registers 

o Real-time program trace feature 
- Store 2048 clocks worth of information 
- Trace starts with emulation or on an address 

.. 
I 



EVAKI"(:77230 

- Traces program counter, ROM counter, loop 
counter borrow, internal bus, SIAK, SOAK, and 
most external pins 

- Displays trace with/without mnemonics 
- Trace buffer pointer and search capability 

o On-line help facility 

o Automatic command execution from Macro 
command table 

o Three RS-232C serial ports 
-CH1: Terminal or local host system 
- CH2: Remote host system 
- CH3: EPROM programmer 

o Emulator controller for IBM PC, PCIXT, PC/AT or 
compatibles 

Ordering Information 
Part Number 

EVAKlT-77230 

2 

Description 

Standalone emulator for JlPD77230/P230 and 
JlPD77220/P220 

NEe 
Block Diagram 
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NEG Electronics Inc. 

Description 

The DDK-77220A Evaluation Board for the NEC 
pPD77220/77P220 Digital Signal Processor (DSP) pro­
vides a low-cost hardware evaluation and development 
tool for high-speed digital processing applications. The 
DDK-m20A board features a preprogrammed DSP 
that contains built-in ROM routines for: FFT, FIR, and 
IIR filters; math functions such as SIN, COS, LOG, and 
EXP; and serial I/O and others. This board provides an 
easy-to-use DSP hardware implementation that allows 
a user to become adept at writing DSP programs. 

The DDK-m20A board is a peripheral processor that 
occupies a single slot in an IBM PC AT® or compatible. 
The DDK board package includes a hardware user's 
manual, host software drivers, DSP assembler soft­
ware (RA77230), DSP programming examples, and ad­
ditional literature. This DDK package provides a fast 
and efficient means for evaluating the DSP in an 
application. 

Features 

o pPD77P220 - 24-Bit Fixed-Point Digital Signal 
Processor 

o 8K x 32 bit, high-speed external instruction 
memory 

o 32K x 24 bit, low-speed external data memory 

o 8 kHz analog front end 

o Daughter board expansion interface 

o Programmable address breakpoint 

o Hyperception Hypersignal Windows 

IBM PC AT is a registered trademark of International Business 
Machines Corporation. 

50572 

DDK-77220A 
pPD77220 Evaluation Board 

Applications 

o General-purpose digital signal processing 
(FIR, IIR, FF17IFFT) 

o High-speed data modems 

o Adaptive equalization (CCITT) 

o Echo cancellation 

o Numerical processing 

o Speech processing 

o Instrumentation electronics 

o High-speed controls 

o Waveform generation 

Ordering Information 
Part No. 

DDK-77220A 

Description 

Development/Evaluation Board for /1PD77220/ 
77P220 (IBM based) 

DDK-77220A Evaluation Board 



DDK·77220A NEe 
Block Diagram 

Daughter - BoaRllnterface 

--- ~ 

"PD77220 

I Memory 

Arbiter Analog Break·Polnts VO 

i , 
PC Command Set 

PC AT Interface 

Application 

Hyperslgnal DSP-Unk 

Windows Per1pheral 

, 

Host DDK.-7722OA ~ DT-Connect 
Peripheral 

~ 
User-Deflned 

Peripheral 

2 



ttiEC 
NEe Electronics Inc. 

Description 

The RA77230 Relocatable Assembler package converts 
symbolic source code for ~PD77220, ~PD77P220, 
~PD77230, and ~PD77P230 Advanced Signal Processors 
into executable absolute address object code. The Re­
locatable Assembler package consists of four separate 
programs: an assembler (RA77230), a linker (LK77230), a 
hexadecimal format object code converter (OC77230), 
and a librarian (LB77230). 

RA77230 source code modules can be written in either 
preassembly language or assembly language. Preassem­
bly language allows programs to be written more simply. 
You do not need to consider the fields of an instruction or 
their combination, or pay attention to the execution 
timing of the ~PD77220/230. The assembler optimizes 
the code for you. However, by using assembly language 
and paying close attention to the instruction fields and 
their combination, and the execution timing of the chips, 
much more efficient programs can be written. Since 
RA77230 can generate an assembly language source file 
from a preassembly language source file, you can man­
ually optimize this code and write both simple and 
efficient programs. 

RA77230 translates a symbolic source module file con­
taining preassembly or assembly language source code 
with include files into a relocatable object module. The 
assembler produces a relocatable object module file, a 
preassembly language list, and a listing file that can 
contain the assembly list, symbol list, and cross­
reference list. 

LK77230 combines relocatable object modules, library 
modules, and other linker load modules and converts 
them into an absolute load module. The linker produces 
a link map and an absolute load module. OC77230 
converts an absolute object module from RA77230 or an 
absolute load module from LK77230 into an ASCII hexa­
decimal format object file. 

LB77230 allows commonly used relocatable object mod­
ules to be stored in one file and linked to multiple 
programs, greatly increasing programming efficiency. 
When a library file is included as input to the linker, the 

MS-DOS is a registered trademark of Microsoft Corporation. 
VJ;;X and VMS are registered trademarks of Digital Equipment 
Corporation. 
Ultrlx Is a trademark of Digital Equipment Corporation. 
UNIX Is a trademark of AT&T. 

S0157 

RA77230 
pPD77220/pPD77230 Relocatable 

Assembler Package 

linker only extracts those modules required to resolve 
external references from the file and relocates and links 
them. 

Features 

o Assembles preassembly and assembly language 
source code 

o Produces absolute address object code 

o Supports master/slave modes 

o User-selectable and directable output files 

o Extensive error reporting 

o Macro capability 

o Conditional assembly directives 

o Powerful librarian 

o Runs under the following operating systems: 
-MS-DOS4!) 
-VAXNMS4!) 
- VAX/UNIX'" 4.2BSD or UltrixlM 

Ordering Information 
Part Number 

RA77230-D52 

RA77230-VVT1 

RA77230-VXT1 

Description 

MS-DOS, 5.25" double density diskette 

VAX/VMS, 9-track 1600 BPI magnetic tape 

VAX/UNIX 4.28SD or Ultrlx, 9-track 1600 BPI 
magnetic tape 
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NEG Electronics Inc. 

Description 

The SM77230 Simulator is a software tool for analyzing 
program code and I/O timing for two NEC digital signal 
processors: pPD77230 32-bit floating-point and 
pPD77220 24-bit fixed-point. SM77230 simulates the 
operation of pPD77230/220 using your instruction and 
data ROM codes. Optionally, specially prepared serial 
input and output timing, serial input data, parallel 
timing, and parallel input data files may be used. The 
simulator can then output to serial and parallel output 
data files. 

pPD77220 simulation is accomplished by assembling 
source code with the 77220 switch option. This option 
will allow only legal 77220 code to be assembled. 
(77220 source code is a subset of 77230.) SM77230 
does not have a mode switch for just 77220 operation. 

Features 

D All pPD77230 processor functions can be 
simulated. 

D All input pins are simulated by separate timing and 
data files. The status of all output pins can be 
written to output and data files. 

D Screen swapping by function keys to show all 
memory contents, internal and external. 
Instruction code can appear as hex code or 
assembly language. 

D Status continuously updated at top of screen. 

D Register, RAM, and ROM contents can be 
displayed in hex, binary, integer, and scientific real 
notation; RAM and ROM areas also in ASCII 
notation. 

MS-DOS is a registered trademark of Microsoft Corporation. 

SM77230 
PC-Based Simulator 

For pPD77230 and pPD77220 

D Symbolic simulation and debugging ability. 

D In-line assembler and disassembler. 

D Running, stepping, and tracing through programs 
possible. 

D Powerful breakpoint settings. 

D Loading of linker, hex and binary files; storing of 
hex and binary files supported. 

D Log and resource files for processing retrieval and 
status storage. 

D Batch files for stored command sequences. 

D Abbreviated commands. 

D Step count allows accurate determination of 
execution timing 

D Powerful help menu. 

Ordering Information 
Part Number Description 

SM77230-D52 MS-DOS!!>, 5.25" double-density disk 

• 



SM77230 NEe 
Sample Screen Display 
I 
IClock: 12.50 MHz Step: OINT: 
State: Awaiting Execution Start Command 

o NMI: a PC: 0000 
MODE: MASTER 

uPD77230 Signal Processor Simulator. Version 1.91 
Copyright (C) 1986.1987.1988 by ATAIR ECHTZEITSYSTEME. all rights 
Copyright (C) 1986.1987 by Thomas GATTERWEH. all rights reserved. 
177552 bytes available 

reserved 

SM> reg 
PC: 0000 
I R: NOP 

IB: FFFFFFFFFFFFFE 

WRO: 00000000000000 PSWS: PSWO 
OE C Z 

PSWO: 0 0 0 
PSWI: 0 0 0 
SR: 00000 
SVR: 00 

SI: 00000000 
S OM SO: 00000000 
o a TR: 00000000 
OaK: 00000000 

L: 00000000 
M: 00000000000000 

FD: 
NF: 
WI: 
WT: 

SP: a 

SPIE 
TRNORM 
BWRORD 
WRBORD 

STKO: 
STK1: 
STK2: 
STK3: 
STK4: 
STK5: 
STK6: 

WR1: 00000000000000 
WR2: 00000000000000 
WR3: 00000000000000 
WR4: 00000000000000 
WR5: 00000000000000 
WR6: 00000000000000 

IWR7: 00000000000000 
AR: 0000 
LC: 000 EM: 01 

BIO 
BIl 
RP 

DR: 00000000 
BM: NO_BOOKING STK7: 

IBPO: 000 IXO: 000 
IBPI: 000 IX1: 000 
I RP: 000 RPS: 000 

BASED: 0 
BASEl: 0 
RPC: 0: 

MO: 
M1 : 
ROM: 

I 
ISM> help 
I 
ITopics available: 
IABBREV BATCH_FILES 
ICOMMANDS CONTINUE 
I EXIT EXM 
I I ROM LOG 
10PEN PORT 
IRESET SCREEN_SWAP 
ISYMBOL TRACE 
I 
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NEG Electronics Inc. 

Description 

The IE-77240 system is an in-circuit emulator for NEC's 
pPD77240 Digital Signal Processor. The IE-77240-
PC-EM is a low-cost PC plug-in board comprising a 
main board, instruction memory module, data memory 
module, and emulation pod. 

Real-time emulation combined with step execution, 
real-time break conditions, and a friendly screen de­
bugger provide an excellent development environment 
for the pPD77240 DSP. The IE-77240 system can be 
used in three distinct modes of operation: 

• In-circuit emulator 

• Hardware simulator 

• Application development board 

A software driver provided with the IE-77240 allows the 
user to download pPD77240 hex and data fi les, execute 
code, display and modify registers, display and modify 
instruction memory, data memory, and internal RAM 
and ROM. 

Features 

o 64K x 32-bit instruction memory module 

o 256K x 32-bit data memory plug-in module 

o Real-time emulation at 90 ns 

o Step execution 
- Register trace 
- Break at specified register value 

o Real-time break 
- Ten break conditions 
-Instruction/data address 
- Three-phase sequential break 

o 1000-step tracer 

o Selectable NMI, INT, Port, Reset, Busfrez target or 
mask 

o PC communication 

o Access INT, NMI, and Reset from PC 

Hardware Simulator 

o Real-time execution at 90 ns 

o 64K x 32-bit instruction memory 

o PC communication 

o Debug function same as in-circuit emulator 

50558 

IE-77240 
In-Circuit Emulator for 

pPD77240 Digital Signal Processor 

o Read/write on-board instruction memory from PC 

o Read on-target instruction memory data from PC 

o Read/write on-target/board external memory data 
from PC 

o Confirmation of board status from PC 

o Wait circuit for DRAM 

o Board configuration 

Application Development Board 

o User development hardware can be connected to 
main board 

o All DSP and PC bus signals are provided to 
interface connectors 

o Requires main board and instruction memory 
board 

o Board control library and application library 

Debug Features 

o Friendly, easy-to-use full-screen debugger 

o Step function adjusts to pipeline execution 

o Register trace and reverse trace 

o Hardware breakpoint in instruction/data memory 
address 

Software Support 

o RA77240 MS-DOS® Assembler 

o High-level C Language Debugger (by Intermetrics) 

o Planned Software Simulator 

Ordering Information 
Part Number Description 

IE-77240-PC-EM IE-77240 Main Board 

IE-77240-PC-EM4 256K-word memory board for IE-77240 

IE-77240-CM-PD IE-77240 Emulation Pod 

MS-DOS is registered trademark of Microsoft Corporation. 

.. 
! 
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IE-77240 Block Diagram 
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NEe 
NEG Electronics Inc. 

Description 

The RA 77240 Relocatable Assembler Package converts 
symbolic source code for the JlPD77240 Digital Signal 
Processor into executable absolute address object 
code. The RA77240 package consists of four separate 
programs: an assembler (RA77240), a linker (LK77240), 
a hexadecimal format object code converter 
(OC77240), and a librarian (LB77240) 

RA77240 translates a symbolic source code module file 
containing assembly language source code with in­
cl ude files into a relocatable object module. The assem­
bler produces a relocatable object module file and a 
listing file that can include the symbol list and symbol 
cross-reference list. 

LK77240 combines relocatable object modules, library 
modules, and other linker load modules and converts 
them into an absolute load module. The linker produces 
a link map and an absolute load module. 

OC77240 converts an absolute object module from 
RA77240 or an absolute load module from LK77240 into 
a hexadecimal format object module file. 

LB77240 allows commonly used relocatable object 
module files to be stored in one file and linked to 
multiple programs, greatly increasing programming 
efficiency. When a library file is included as input to the 
linker, the linker extracts only those modules required 
to resolve external references from the fi Ie and relo­
cates and links them. 

Features 

o Produces absolute address object code 

o User-selectable and directable output files 

o Extensive error reporting 

o Macro capability 

o Conditional assembly directives 

o Powerful librarian 

o Runs under MS-DOS® operating system 

MS-DOS is a registered trademark of Microsoft Corporation. 

'liP557 

RA77240 
Relocatable Assembler Package 

Ordering Information 
Part Number Description 

RA77240-D52 MS-DOS, 5.25" high-density diskette 

.. 
I 



RA77240 NEe 

2 



ttlEC 
NEG Electronics Inc. 

Description 

The IE-1781O is a stand-alone in-circuit emulator for 
NEC's/LPD1781O Modem Digital Signal Processor 
(MDSP). The IE-1781O provides complete hardware and 
software debug capabilities for the /LPD17810. The IE-
17810 allows you to debug either the General-Purpose 
Processor (GPP) or the Digital Signal Processor (DSP) 
software while emulating the other, to debug or emulate 
both the GPP and DSP together, or to debug or emulate 
the MDSP. Real-time emulation capability, coupled with 
sophisticated breakpoint capability, real-time tracer, and 
a powerful on-board system monitor create a powerful 
debug environment. A symbolic line assembler and dis­
assembler for both the GPP and DSP, full register and 
memory control, and complete upload/download capa­
bilities simplify the task of debugging hardware and 
software. 

The IE-7781O is controlled via a serial line from a local 
terminal or host computer system. User programs can 
be uploaded from or downloaded to both the GPP or DSP 
emulation memory through a serial line from a local host 
computer, a remote host computer system, or an exter­
nal EPROM programmer. NEC provides an emulator 
controller program for use on an IBM PC, PC/XT$, 
PC/AT$, or compatible local host computer. To transfer 
data to!from a remote host computer system, the IE-
77810 can be placed into terminal emulation mode and 
be used as a terminal for the remote system. Data can 
also be read from or written to an external EPROM 
programmer under the control of the on-board monitor. 

Features 

o Real-time emulation for GPP, DSP, and MSDP 
o Single-step emulation for GPP and DSP 
o IE-1781O operation modes 

- Debug DSP, Emulate GPP 
- Debug GPP, Emulate DSP 
- Debug GPP and DSP 
- Emulate GPP and DSP 
-Debug MDSP 
- Emulate MDSP 

o On-board emulation memory for GPP and DSP 
o Powerful debug monitors for GPP, DSP, and MDSP 

- Transfer data to/from external EPROM 
programmer 

IBM PC, PC/XT, and PC AT are registered trademarks of International 
Business Machines Corporation. 

60179 

IE-77810 
#,PD77810 In-Circuit Emulator 

- Upload/download object code and symbol table 
- Reset emulation chip 
- For GPP and DSP only: 

Display/change/initialize emulation memory 
Display/modify general and special registers 
Symbolic line assembler and disassembler 

o Sophisticated breakpoint capability for GPP, DSP, 
and MDSP 

o Real-time program trace feature for GPP and DSP 
o Automatic command execution from macro 

command table 
o On-line help facility 
o Three RS-232C serial ports 

- CH1: Terminal or local host system 
- CH2: Remote host system 
- CH3: EPROM programmer 

o Emulator controller for IBM PC, PC/XT, PC AT, or 
compatibles 

Ordering Information 
Part Number Description 

IE-77810 Stand-alone In-clrcuit emulator for "PD77810 

IE-77810 Block Diagram 
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NEe Electronics Inc. 

Description 

The RA77810 Relocatable Assembler package converts 
symbolic source code for the p.PD77810 Modem Digital 
Signal Processor (MDSP) into executable absolute ad­
dress object code. The Relocatable Assembler package 
consists of five separate programs: an assembler 
(RA77810), a linker (LK77810), a locator (LC77810), a 
librarian (LB77810) and a concatenater (CN77810) 

RA77810 has two assemblers: one for General Purpose 
Processor (GGP) and one for the Digital Signal Proces­
sor (DSP). Each assembler translates a symbolic source 
module file into a relocatable object module. Each as­
sembler also produces a relocatable object module file 
and a listing file that can contain the assembly list, 
symbol list and cross-reference list. 

LK77810 consists of a GPP linker and a DSP linker. 
LK77810 for the GPP combines relocatable object mod­
ules and other GPP linker load modules and converts 
them into a single relocatable load module. LK77810 for 
the DSP combines relocatable object modules, library 
modules when necessary, other DSP linker load mod­
ules, and converts them into an absolute load module. 
Each linker produces a link map and an absolute load 
module. 

LC77810 is available only for the GPP. It converts a GPP 
relocatable object module with no external references or 
a GPP relocatable load module into an ASCII hexadeci­
mal format absolute object code file. 

MS-DOS Is a registered trademark of Microsoft Corporation. 
VAX, VMS and Ultrlx are registered trademarks of Digital Equipment 
Corporation. 
Ultrlx Is a trademark of Digital Equipment Corporation. 
UNIX is a trademark of AT&T. 

110138 

RA77810 
#,PD77810 Relocatable 

Assembler Package 

LB 77810 is available for only the DSP. It allows commonly 
used DSP relocatable object modules to be stored in one 
file and linked into multiple programs, greatly increasing 
programming efficiency. When a library file is included in 
the input of the DSP linker, the linker extracts only those 
modules required to resolve external references from the 
file and relocates and links them. 

CN77810 combines a DSP absolute load module or a 
DSP relocatable object module and the GPP HEX file into 
a MSDP HEX file. 

Features 

Cl Absolute address object code output 
Cl User-selectable and directable output files 
Cl Extensive error reporting 
Cl Runs under the following operating systems: 
-MS-DOS~ 
-VAXNMS~ 
- VAX/UNIX'" 4.2BSD or Ultrix'" 

Ordering Information 
Part Number 

RAnSl0-D52 

RAnSl0-VVTl 

RAnSl0-VXT1 

Description 

MS-DOS, 5.25" double density disk 

VAX/VMS, 9-treck 1600 BPI magnetic tape 

VAX/UNIX 4.2B8D or Ultrix. g-track 1600 BPI 
magnetic tape .-

I 
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NEG Electronics Inc. 

Description 

The NV-300 system is a speech analysis tool for use 
with the NEC pPD775x and pPD77501 ADPCM Speech 
Processors. The NV-300 plugs into an IBM PC AT® 
computer and is used to edit and encode analog 
original sound into the ADPCM code required for the 
pPD775x family and the pPD77501. 

With the NV-300 system, users can (1) convert the 
original analog sound into digital data; (2) trim and edit 
the digital data; (3) play back the edited original sound 
data for evaluation; (4) encode the edited original 
sound data into ADPCM code used by pPD775x and 
pPD77501; and (5) decode the ADPCM code into PCM 
code for further evaluation. Finally, the NV-300 con­
verts the ADPCM code into hex data for ROM/EPROM 
programming and evaluation in the target hardware. 

The NV-300 can also create Single-tone melodies for 
the pPD775x family. 

Features 

o Full-size IBM PC AT plug-in card 

o Menu-driven host software for: 
- Tape deck output level adjustments 
-A/D conversion of original sounds 
- Trimming silent sections around original sound 

data 
-Editing original sound data 
- D/A conversion of edited sound for evaluation 
- Encoding edited sound into ADPCM code 
- Decoding ADPCM data to PCM data for 

evaluation 
- Converting ADPCM data to pPD775x and 

pPD77501 hex files 
- Creati ng si ngle-tone melodies for the pPD775x 

family 

IBM PC AT is a registered trademark and PC-DOS is a trademark of 
International Business Machines Corporation. 

MS-DOS is registered trademark of Microsoft Corporation 

50137-1 

NV-300 System 
Speech Analysis Tool 

For pPD775x and pPD77501 
ADPCM Speech Processors 

o IBM PC AT or compatible host computer system: 
- EGA Color Monitor 
-EGA Card 
-At least 1MB extension RAM recommended 
- PC-DOST" or MS-DOS® operating system 

o Uses I/O addresses 0220, 0222, 0224, 0226H 

Ordering Information 
Part No. Description 

NV-300 pPD775x family speech analysis tool 

NV-300 Speech Analysis Tool 
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p,PD775x Family Development Flowchart 
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NEG Electronics Inc. 

NV-310 System 
Speech Emulation Tool 

For pPD775x ADPCM Speech Processors 

Description 

The NV-310 system is a speech emulation tool for the 
NEC IlPD775x ADPCM Speech Processors. The NV-310 
plugs into an IBM PC AT® and is used to emulate 
speech data hex files created using the NV-300 system 
speech analysis tool. The NV-310 can verify speech 
quality for 5-, 6-, and 8-kHz sampling frequencies and 
can program NEC one-time-programmable speech de­
vices IlPD77P56. 

With the NV-310 system, developers can (1) set the 
output filter cutoff frequency; (2) read an NV-300 
speech hex data file and download it into onboard 
RAM; (3) view the table file generated by the NV-300 
hex conversion function; (4) concatenate a series of 
words into a single phrase; (5) set the interval time 
between words and repetition; and (6) program the 
IlPD77P56. 

Features 

o Full-size IBM PC AT plug-in card 
o Menu-driven host software for: 

-Selecting NV-300 speech data file 
- Downloading speech data file into RAM 
-Selecting words/phrases to be concatenated 
-Selecting interval between words 
- Selecting repetition interval 
- Programming IlPD77P56 

o Target probe for user system emulation 

o External sockets for IlPD77P56 (20-pin DIP or 
24-pin SOP) 

o System requirements: 
-IBM PC AT or compatible host system 
- MS-DOS® V. 3.0 or higher 
- Default I/O addresses 0100(H) - 010C(H) 

IBM PC AT is a registered trademark of International Business 
Machines Corporation. 

MS DOS is a registered trademark of Microsoft Corporation. 

50565 

Ordering Information 
Part No. Description 

NV-310 IlPD775x family speech emulation tool 
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NEC Electronics Inc. 

EB·775x 
Demonstration and Evaluation Box 

For pPD775x ADPCM Speech Processors 

Description 

The EB-775x is a demonstration and evaluation box for 
the NEC pP0775x AOPCM Speech Processors. The 
EB-775x can demonstrate the speech output capabili­
ties of the pP0775x family using NEC-supplied sample 
messages or evaluate the AOPCM code produced on 
the NV-300 speech analysis system. The EB-775x can 
also be plugged into target hardware to emulate the 
masked ROM parts, pP07756/57/58. 

The EB-775x can be used as a standalone unit or it may 
be controlled remotely via a Centronics interface from 
an IBM POl', PC/XT® or PC AT®, or compatibles using 
the supplied OBOX control software. Under remote 
control, concatenation of words and phrases is feasi­
ble, so that a wide variety of sentences can be built 
from a fixed vocabulary 

Features 

o Standalone demonstration and evaluation box 
- Supplied with external power supply 

o Five operating modes 
-pP07759 standalone mode for speech 

evaluation 
~pP07759 slave mode for speech evaluation 
-pP07756 for speech evaluation 
- Remote control mode for speech evaluation 

allows concatenation of words and phrases 
-pP07756/57/58 emulation mode 

EB-nsx Demonstration and Evaluation Box 

50138-1 

o pP07759 ROMless AOPCM speech synthesizer 

o pP077P56 socket 

o Sockets for up to 1 M bit of EPROM 
- One 271001, 27512, or 27256 
-Sample messages provided in one 27C1001 

o Lowpass output filters selectable by changing 
plug-in resistor 

o IBM PC OBOX controller software 
- Wi ndowed display 
-Allows concatenation of up to 26 recorded 

words/phrases with pauses of 1 to 10,000 ms 
- Allows use of labels to access messages 
- Read/store labels or phrase patterns from/to 

disk 
-Automatically generate multiple combinations 

of phrase patterns 

o Complete hardware schematics provided 

Ordering Information 
Part No. Description 

EB-775x Demonstration and Evaluation Box for j./PD775x 

IBM PC, PC/XT, and PC AT are registered trademarks of International 
Business Machines Corporation. 



EB·'775x 

EB-775x Circuit Board 
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NEG Electronics Inc. 

Description 

The PG-1500 series is a standalone EPROM program­
mer for programming 256-kilobit to 1-megabit EPROMs 
and EPROM/OTP devices for NEC's 4/8/16-bit single­
chip microcomputers and digital signal processors. 
The system consists of the PG-1500 base programmer, 
interchangeable programmer adapter modules for 
standard EPROM devices and the pPD75xx/75xxx se­
ries 4-bit microcomputers, and a variety of programmer 
adapters to support the individual devices and pack­
age types. The PG-1500 can be controlled directly from 
the on-board keypad in standalone mode from either a 
remote terminal or host computer via an RS-232C serial 
port. 

Features 

o Interchangeable modules for programming: 
-256-kilobit to 1-megabit EPROMs 
- NEC pPD75xx and pPD75xxx series 4-bit 

microcomputers 
- NEC pPD78xx and pPD78xxx series 8-bit 

microcomputers 
- NEC V-series 16-bit microcomputers 
- NEC pPD77xxx d,igital signal processors 

o 512K-bytes data RAM 

o Silicon signature read function 

PG-1500 Series 

50117-1 

PG-1500 Series 
EPROM Programmer 

o PROM insertion error detection circuitry 

o Address splitting for 16/32-bit microprocessors 

o Memory edit function to change/confirm PG-1500 
buffer 

o Address/data/message display LCD 

o RS-232C serial interface 

o Centronics compatible parallel interface 

o Power-on diagnostics 

o Supports three data transfer formats 
-Intel Extended Hex (Note 1) 
- Extended Tektronix Hex (Note 2) 
- Motorola S (Note 3) 

o Two modes of operation 
- Remote controlled 
- Standalone 

o Host Controller Program for IBM PC® Series 

IBM PC is a registered trademark of International Business Machines 
Corporation, 

Notes: 

(1) Developed by Intel Corporation, 

(2) Developed by Tektronix Corporation. 

(3) Developed by Motorola Incorporated 
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Ordering Information 
Part Number 

PG-1500 

PA-70P322L 

PA-71 P301 GF 

PA-71P301GQ 

PA-71P301KA 

PA-71P301K8 

PA-71P301L 

PA-75P54CS 

PA-75P56CS 

PA-75P008CU 

PA-75P036CW 

PA-75P036GC 

PA-75Pl0BCW 

PA-75Pl0BG 

PA-75PI16GF 

PA-75P216ACW 

PA-75P30BGF 

PA-75P3PSK 

PA-75P32BGC 

PA-75P402CT 

PA-75P402GB 

PA-75P516GF 

2 

Description 

PG-1500 Series EPROM Programmer for 27XXX 
EPROMS, NEC 4/B/16-bit microcomputers, and 
DSP devices (Includes OVA and 04A 
Programming Adapter Modules) 

Programmer Adapter for J.lPD70P322K 

Programmer Adapter for J.lPD71 P301 GF 

Programmer Adapter for J.lPD71 P301 GQ 

Programmer Adapter for J.lPD71 P301 KA 

Programmer Adapter for J.lPD71 P301 KB 

Programmer Adapter for J.lPD71 P301 L 

Programmer Adapter for J.lPD75P54/64CS, 
J.lPD75P54/64G 

Programmer Adapter for J.lPD75P56/66CS, 
J.lPD75P56/66G 

Programmer Adapter for J.lPD75POOBCU/GB 

Programmer Adapter for J.lPD75P036CW 

Programmer Adapter for J.lPD75P036GC 

Programmer Adapter for J.lPD75Pl0BCW/DW/ 
BCV\I J.lPD75P116CW 

Programmer Adapter for J.lPD75Pl08G/BGF, 
J.lPD75PI16GF 

Programmer Adapter for J.lPD75Pl0BG/BGF, 
J.lPD75PI16GF 

Programmer Adapter for J.lPD75P216ACW 

Programmer Adapter for J.lPD75P308GF, 
J.lPD75P316GF/AGF 

Programmer Adapter for J.lPD75P30BK, 
J.lPD75P316AK 

Programmer Adapter for J.lPD75P32BGC 

Programmer Adapter for J.lPD75P402CT 

Programmer Adapter for J.lPD75P402GB 

Programmer Adapter for J.lPD75P516GF 

Part Number 

PA-75P516K 

PA-77P25C 

PA-77P25L 

PA-77P25GW 

PA-77P56C 

PA-77220L 

PA-77P230R 

PA-78CPI4CW 

PA-78CPI4GF 

PA-7BCPI4GQ 

PA-7BCPI4L 

PA-78P214CW 

PA-78P214GJ 

PA-7SP214GQ 

PA-78P214L 

PA-78P224GJ 

PA-78P224L 

PA-7BP236GC 

PA-78P238GJ 

PA-7BP238KF 

PA-78P238LQ 

PA-78P312CW 

PA-7BP312GF 

PA-7BP312GQ 

PA-78P312L 

PA-7BP322GJ 

PA-78P322KC 

PA-78P322KD 

PA-78P322L 

NEe 
Description 

Programmer Adapter for J.lPD75P516K 

Programmer Adapter for J.lPD77P25C/D 

Programmer Adapter for J.lPD77P25L 

Programmer Adapter for J.lPD77P25GW 

Programmer Adapter for J.lPD77P56CR/G 

Programmer Adapter for J.lPD77P220L 

Programmer Adapter for J.lPD77P230R, 
J.lPD77220R 

Programmer Adapter for J.lPD78CPI4CV\I OW 

Programmer Adapter for J.lPD78CPI4GF 

Programmer Adapter for J.lPD7SCPI4G/R 

Programmer Adapter for J.lPD78CPI4L 

Programmer Adapter for J.lPD78P214CW 

Programmer Adapter for J.lPD78P214GJ 

Programmer Adapter for J.lPD78P214GQ 

Programmer Adapter for J.lPD78P214L 

Programmer Adapter for J.lPD78P224GJ 

Programmer Adapter for J.lPD78P224L 

Programmer Adapter for J.lPD78P238GC 

Programmer Adapter for J.lPD78P238GJ 

Programmer Adapter for J.lPD78P238KF 

Programmer Adapter for J.lPD78P238LQ 

Programmer Adapter for J.lPD78P312ACW/DW 

Programmer Adapter for J.lPD78P312AGF 

Programmer Adapter for J.lPD78P312AGQ/R 

Programmer Adapter for J.lPD78P312AL 

Programmer Adapter for J.lPD78P322GJ 

Programmer Adapter for J.lPD78P322KC 

Programmer Adapter for J.lPD78P322KD 

Programmer Adapter for J.lPD78P322L 
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Figure 1. PG-1S00 System Block Diagram 

PG-1S00 
Base Programmer 

1--------

Architecture 

The PG-1500 base unit contains an NEC pPD70208 
(V40'") microprocessor with 128K bytes of monitor 
ROM, 32K bytes of working RAM, 512K bytes of data 
memory, an RS-232C serial port, a Centronics compat­
ible parallel interface, an LCD display, and a 23·key 
keypad. Figure 1 shows a block diagram of the PG-1500. 

The PG-1500 has two interchangeable programmer 
adapter modules: one for 27xxx EPROMS, NEC's 4/8/16-
bit microcomputers, and DSP devices that use the 
pPD27G256A programming algorithm (027A board), 
and another for NEG's pPD75xx/75xxx 4·bit microcom­
puters that must be programmed in a serial fashion 
(04A board). These adapter modules plug directly into 
the top of the PG-1500 and can accept a wide variety of 
programmer socket adapters to support NEG's de-

PG·1500 Series 

Programmer Adapters 

Programmer Adapter Modutes 

83ML-69368 

vices. Refer to the PG-1500 Programming Adapters 
Selection Guide for a list of all available adapters. 

On power-up, the PG-1500 performs a self-diagnostic 
on its internal memory, its data bus, its power supply, 
and its reference voltages. 

Operation 

The PG-1500 operates in standalone mode from the 
on-board keypad, or in remote control mode from either 
an external termi nal or a host computer via an RS-232C 
serial port. 

Standalone Mode 

Table 1 lists the PG-1500 commands available in stand­
alone mode. 
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Table 1. PG-1500 Commands in Standalone Mode 
Command 

DEVICE SELECT 

DEVICE BLANK 

DEVICE COPY 

DEVICE PROG 

DEVICE VERIFY 

DEVICE CO NT 

EDIT CHANGE 

EDIT INITIAL 

EDIT MOVE 

EDIT SEARCH 

EDITC-SUM 

Function 

Selects the EPROM to be used 

Checks if the EPROM is blank 

Reads data from the EPROM 

Writes data into the EPROM 

Verifies EPROM contents against PG-1S00 
buffer 

Performs BLANK, PROG, VERIFY 
commands In sequence 

Display/change the contents of the PG-1500 
bulfer 

Initializes the PG-1500 buffer 

Moves a block of data within PG-1500 
buffer 

Searches PG-1500 buffer for 1-, 2-, or 
4-byte patterns 

Performs checksum on all data In PG-1500 
buffer 

FUNCTION S-IN Inputs data from serial port in three formats 

FUNCTION S-OUT Outputs data from serial port In three 
formats 

FUNCTION REMOTE Sets PG-1S00 to remote control mode 

FUNCTION P-IN 

FUNCTION MODE 

Inputs data from parallel port in three 
formats 

Set~ up the RS-232C serial port parameters 

The standalone commands fall into three groups: 
• DEVICE commands associated with the device to be 

programmed 
• EDIT commands for interacting with the PG-1500 

memory buffer 
• FUNCTION commands for setting up and controlling 

the PG-1500 

The DEVICE commands are available to check if an 
EPROM device is blank, to copy data from the device to 
the PG-1500 buffer, to write the buffer data to the 
device, and to compare the data in the device with the 
data in the buffer. Blank checking, programming, and 
verification of the device can be performed sequen­
tially using a single command. 

To support various 16- and 32-bit microprocessors, the 
PG-1SOO can split the data in its buffer in a variety of 
ways. When a data file is loaded into the PG-1500, the 
complete file is stored in the buffer and can be dynam­
ically split during writing and verification. The PG-1500 
supports the address splitting modes described in 
table 2. 
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Table 2. Address Splitting Modes 
Mode 

Normal 

16EVN 

16000 

32/2E 

32/20 

32/4E1 

32/401 

32/4E2 

32/402 

Description 

The data is not split at all. Each byte of data in the 
buffer Is programmed into the device. 

Each byte of data on an even address in the buffer is 
programmed into the device. 

Each byte of data on an odd address in the buffer is 
programmed into the device. 

The first two bytes of every four bytes in the buffer is 
programmed into the device. 

The third and fourth byte of every four bytes In the 
buffer is programmed into the device. 

The first byte of every four bytes in the buffer is 
programmed into the device. 

The second byte of every four bytes in the buffer is 
programmed into the device. 

The third byte of every four bytes in the buffer is 
programmed into the device. 

The fourth byte of every four bytes in the buffer is 
programmed into the device. 

This method of address splitting also allows the com­
plete original file to be recreated in the buffer when 
reading from a set of master EPROMs. 

A silicon signature is stored in all NEC devices and 
contains information on the device type, start and stop 
addresses, and programming voltages. The PG-1500 
can read the silicon signature of the particular device 
being programmed either manually or automatically, 
or the device code can be entered manually. 

The EDIT commands initialize the PG-1500 buffer to a 
known value,move a block of data from one location to 
another, and change/display data at a particular ad­
dress. The PG-1500 buffer can also be searched for all 
occurrences of any 1-, 2-, or 4-byte pattern. Finally, a 
checksum can be calculated for all the data contained 
in the buffer. 

The FUNCTION commands control the setup of the 
RS-232C serial port, whether the PG-1500 checks for a 
PROM insertion error, whether the PG-1500 is operated 
through the serial port, and how data is input/output 
from the PG-1500. Data can be input to the PG-1500 
through either the RS-232C serial port or the Centron­
ics compatible parallel port in Intel Extended Hex, 
Extended Tektronix Hex, or Motorola S formats. Data 
can also be output via the RS-232C port in any of these 
three formats. 
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Remote Control Mode 

Table 3 lists the PG-1500 commands available in remote 
control mode. 

Table 3. PG-1500 Commands in Remote Control 
Mode 

Command 

RR 

RS 

RV 

RW 

RZ 

MC 

MD 

MF 

PI 

PM 

PT 

LI 

LM 

LT 

Sl 

SM 

ST 

?? 

Function 

Reads data from the EPROM 

Selects the EPROM to be used 

Verifies EPROM contents against PG-1500 buffer 

Writes data into EPROM 

Checks if EPROM is blank 

Change the contents of the PG-1500 buffer 

Displays the contents of the PG-1500 buffer 

Initializes the PG-1500 buffer 

Inputs data from parallel port (Intel Extended Hex) 

Inputs data from parallel port (Motorola S) 

Inputs data from parallel port (Extended Tektronix 
Hex) 

Inputs data from serial port (Intel Extended Hex) 

Inputs data from serial port (Motorola S) 

Inputs data from serial port (Extended Tektronix 
Hex) 

Outputs data from serial port .(Intel Extended Hex) 

Outputs data from serial port (Motorola S) 

Outputs data from serial port (Extended Tektronix 
Hex) 

Help command 

Host Controller Program 

The PG-1500 can be controlled from an IBM PC series 
host computer using the accompanying PG-1500 con­
troller program. The controller program has three 
modes of operation: control mode, auto mode, and 
terminal mode. 

In the control mode, commands to be executed and 
parameters to be changed are selected from a screen 
display using the cursor control keys. The PG-1500 can 
be automatically configured from information con­
tained in a optional configuration file. This file specifies 
the name of the file to be loaded, the ROM device, the 
address splitting mode, the hex file format, and which 
port (serial or parallel) is to be used for loading the 
data. 

MS-DOS is a registered trademark of Microsoft Corporation. 

PG·1500 Series 

In auto mode, the controller program reads in the 
configuration file, configures itself accordingly, checks 
the ROM device, loads the file, writes the ROM and 
returns to the operating system when one set of ROM 
devices is completed. 

In the terminal mode, all of the remote control com­
mands listed in table 3 are available for entry at the 
prompt. An additional operating system shell (OS) 
command allows execution of MS-DOS® programs 
without termi nation of the controller program. This OS 
command is also available in the control mode. 

Equipment Supplied 

The PG-1500 package includes the following: 
PG-1500 EPROM programmer base unit 

• 027A socket board for 27xxx EPROMS and 
pPD27C256A-like devices 

• 04A interface board for NEC pPD75xx!pPD75XXX 
microcomputers 

• PG-15oo controller program disk for IBM PC 

• Power cord 
• Power ground plug adapter 
• Spare fuses (2) 
• PG-15oo EPROM Programmer User's Manuals 
• Warranty policy and registration card 

Basic Specifications 

• Power requirements: 
- 90 to 250 Vac, 50 to 60 Hz 

• Environment conditions: 
- Operating temperature range: 10 to 35°C 
- Operating humidity range: 20 to 80% relative 

humidity 
• RS-232C serial port: 

- Baud rates: 1200,2400,4800,9600, 19200 
- Parity: none, even, odd 
-X-ON/X-OFF: on, off 
- Bit configuration: 7, 8 
-Stop bits: 1,2 

Documentation 

For further information on the operation of the PG-
1500, NEC provides the following documentation: 

• PG-1500 EPROM Programmer User's Manual 
• PG-1500 Controller Program User's Manual 

(IBM PC-based) 
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Section 6 
Package Drawings 

Package!Device Cross Reference 6-1 

1S-Pin Plastic DIP (300 mil) (A, C Outine) 6-3 

1S-Pin Plastic DIP (300 mil) (SA Outline) 6-3 

2O-Pin Plastic DIP (300 mil) 6-4 

24-Pin Plastic SOP (450 mil) 6-4 

2S-Pin Plastic SOP (450 mil) 6-5 

2S-Pin Plastic DIP (600 mil) 6-5 

2S-Pin Ceramic DIP (600 mil) 6-6 

2S-Pin Cerdip (600 mil) 6-7 

2S-Pin PLCC 6-8 

32-Pin SOP (525 mil) 6-8 

4O-Pin Plastic DIP (600 mil) 6-9 

40-Pin Ceramic DIP (600 mil) 6-10 

44-Pin PLCC 6-11 

52-Pin Plastic QFP 6-12 

6S-Pin Ceramic PGA (A Outline) 6-13 

6S-Pin Ceramic PGA (A-1 Outline) 6-14 

5S-Pin PLCC 6-15 

SO-Pin Plastic QFP 6-16 

132-Pin Ceramic PGA 6-17 

NEe 
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Package/Device Cross-Reference 

Package 

18-Pin Plastic DIP (300 mil) 
(A, C Outline) 

18-Pin Plastic DIP (300 mil) 
(SA Outline) 

20-Pin Plastic DIP (300 miO 

24-Pin Plastic SOP (450 mil) 

28-Pin Plastic SOP (450 mil) 

28-Pin Plastic DIP (600 mil) 

28-Pin Ceramic DIP (600 mil) 

28-Pin Cerdip (600 miO 

28-Pin PLCC 

32-Pin SOP (525 mil) 

40-Pin Plastic DIP (600 mil) 

40-Pin Ceramic DIP (600 mil) 

44-Pin PLCC 

Device, "PD 

7755C 
7756C 

7757C 
7758C 

77P56CR 

7755G 
7756G 
7757G 
7758G 
77P56G 

77522GU 

7720AC 
77C20AC 
77C25C 
77C3OC 
77P25C 

77P25D 

77P20D 

77C20ALK 

77C20AGW 
77C25GW 
77P25GW 

7759C 

72810 

77C20AL 
77C25L 
77C30L 
77P25L 

Package 

52-Pin Plastic OFP 

68-Pin Ceramic PGA 
(A Outline) 

68-Pin Ceramic PGA 
(A-1 Outline) 

68-Pin PLCC 

SO-Pin Plastic OFP 

132-Pin Ceramic PGA 

Package Drawings 

Device, "PD 

7759GC 

77P230R 

7781 OR 
77220R 
77220R-10 
77230AR 
7723OAR-003 
77P220R 
77P22OR-10 

77810L 
77220L 
77220L-10 
77P220L 
77P220L-10 

77501 GC-3B9 

9305R 
77240R 

6-1 
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IS-Pin Plastic DIP (300 mil) (A, C Outline) 

l1em Millimeters 

A 22.86 max 

B 1.27 max 

C 2.54 (TP) 

o 0.50,.0.10 

F 1.2 min 

G 3.5,.0.3 

H 0.51 min 

4.31 max 

5.08 max 

7.62 (TP) 

L 6.4 

M 

N 0.25 

P 1.0 min 

* Item K to center of leads 
when formed parallel. 

P18C-100-3OOA,C 

Inches 

.900 max 

.050 max 

.100 (TP) 

.020 ~:~ 

.047 min 

.138,..012 

.020 min 

18 10 

t:::::::Ui 
I. 1 9.1 

A 

.170 max 

.200 max 

.300 (lP) 

.252 

.010 

.039 min 

IS-Pin Plastic DIP (300 mil) (SA Outline) 

11em Mlilimetera Inches 

A 22.86 max .900 max 

B 1.27 max .050 max 

C 2.54 (TP) .100 (TP) 

0 0.50 ,.0.10 020 + .004 
. -.005 

F 1.2 min .047 min 
G 3.2 ",0.3 .126 ",.012 

H 0.51 min .020 min 

18 10 

t:::::::] 
I. 1 9.1 

A 

4.31 max .170 max 

5.08 max .200 max 

K* 7.62 (TP) .300 (lP) 

L 6.7 .264 

M 0.25 ~g:~ .010 ~::: 
N 0.25 .010 

P 1.0 min .039 min 

* Item K to center of leads 
when formed parallel. 

P18C-100-300SA 

Package Drawings 

49NR-606B (219~ 

D 
I 

49NR-507B (2192) 

6-3 



Package Drawings NEe 
2O-Pin Plastic DIP (300 mil) 

Item Millimeters Inches 

A 25.4 max 1.000 max 

B 1.27 max .050 max 

C 2.54 (TP) .100 (TP) 

0 0.50 ",0.10 .020 ~:gg~ 
F 1.2 min .047 min 
G 3.2 ",0.3 .126 ",.012 

H 0.51 min .020 min 

20 11 

t = = = ~-~ = = = :I I. 1 10.1 
A 

4.31 mlil< .170 max 

J 5.06 max .200 max 

K* 7.62 (TP) .300 (TP) 

L 7.35 .289 

M 0.25 ~g:~ .010 ~:gg: 
N 0.25 .010 

P 1.0 min .039 min 

* Item K Ie center of leads 
when fonned paraUel. 

P2OC·tOO-3OOWA 49NM11B (11/91) 

24-Pin Plastic SOP (450 miQ 

hem Millimeters Inches 24 13 

A 16.51 max .650 max 

B 1.27 max .050 max 

C 1.27 (TP) .050 (TP) 

0 0.40 ",0.10 .016 ~:gg~ 

E 0.1 ~g:~ .004 ~:gg: 
F 2.5 max .099 max 

G 2.00 .079 

H 12.2 ",0.3 .480 ~:g1~ 
8.4 .331 

1.9 .075 

K 0.15 ~g:~ 006 + .004 
. -.002 

L 0.9 ",0.2 035 +.009 
. -.006 

M 0.12 .005 

P24GM·6Q-460A 49NR-613B (6/91) 

6-4 
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28-Pin Plastic SOP (450 mil) 

Hem Mlllimllhlnl 1- 28 15 

A 19.05 max .750 max 
B 1.27 max .050 max 
C 1.27 (TP) .050 (TP) 

0 0.40 '" 0.10 .018 ~:~ 
E 0.1 ~g:~ 004 +.008 

· -.004 
F 2.5 max .099 max 
G 2.00 .079 

H 11.8 '" 0.3 485 +.012 
· -.013 

8.4 .331 

J 1.7 .0fJ1 

K 0.15 ~g:~ 008 +.004 
· -.002 

L 0.7 ",0.2 028 +.008 
• -.009 

M 0.12 .005 

j~et. B -l~D t 
~ f$j M @I E 

W ..... .........,.., 48NFWI23B (12f91) 

28-Pin Plastic DIP (600 mil) 

hem Millimeters Inches 

A 38.10 max 1.500 max 28 15 
B 2.54 max .100 max 

C 2.54 (TP) .100 (TP) 

0 0.50 ",0.10 .020 ~:g~ 
F 1.2 min .047 min 

G 3.6 ",0.3 .142 ",.012 

H 0.51 min .020 min 
4.31 max .170 max 

J 5.72 max .226 max 
K* 15.24 (TP) .600 (TP) • L 13.2 .520 

M 0.25 ~g:~ .010 ~:g: 
N 0.25 .010 I. 14 .1 

A 

* Item K to center of leads 
when formed parallel. 

0 

P28C·1 OO-eOOA 1 49NR-5148 (6/91) 
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28-Pin Ceramic DIP (600 mil) 

Item MIllimeters Inches 

A 38.10 max 1.500 max 

B 2.54 max .100 max X 
C 2.54 (TP) .100 (TP) 

0 0.50 = .020 ::~~ 
28 15 
= -=-=. 

F 1.2 min .047 min 
G 3.5 =0.3 .138 = 

H 0.51 min .020 min 

3.80 .150 

5.08 max .200 max 

K* 15.24 (TP) .800 (TP) 

L 14.66 . 577 

M 0.25 =0.05 .010 ::~ 

'J'" 

I 
"\ 
./ + 

I z ~ . 
I 

y 

N 0.25 .010 

X 10.5 .413 

Y 9.2 .362 

Z 2.0 rad .079 rad 

............................................................................................................................................ 

I. 
A 

14 .1 

* Item K to center of leads 
when fonned parallel. 

K 

If 
L 

:11 

) }~ 
-li-

M 0-15' 

P28DW·1oo-eOOWA1 49NR·S16B {8/91)" 
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NEe Package Drawings 

28-Pin Cerdip (600 mil) 

Item Millimeters Inches 

A 38.10 max 1.500 max 

B 2.54 max .100 max 28 15 

C 2.54 (TP) .100 (TP) 

D 0.50 .,0.10 020 + .004 
. -.005 

F 1.2 min .047 min 

G 3.5 .,0.3 .138 ., .012 

H 0.51 min .020 min 

3.80 .150 

5.08 max .200 max 

K' 15.24 (TP) .600 (TP) 

13.21 .520 

M 0.25.,0.05 . 010 ~:g~ 
I . N 0.25 .010 

S 7.62dia .300dia A 

• Item K to center of leads 
when formed parallel. 

K 

I'i' 
L 

JI 

t ]\~ -lI-
M 0-15 0 

W 
P28OW·100-600A • 49NR-6248 (2192) 

6-7 



Package Drawings 

2B-PinPLCC 

118m rIIlllmeIenI 
A 12.45 ,,0.2 

B 11.50 
C 11.50 
D 12.45 ,,0.2 

E 1.94 ,,0.15 

F 0.8 

G 4.4 ,,0.2 

H 2.8 ,,0.2 

0.9 min 

J 3A 
K 1.27 !!~ 

M 0.40 ,,0.10 

N 0.12 

P 10A2,,0.20 

Q 0.15 
T 0.8 r&d 

U 0.20 +0.10 
-0.05 

..... ...,.. 

32-Pln SOP (525 mil) 

118m Nlllllma1er8 Inchee 
A 20.61 max .812 max 
B 0.78 max .031 max 
c 1.27 [TPI .050 [TP) 

D 

E 0.05 :0.05 .002 ".002 
F 2.85 max .113 max 

Inches 
Ago" .008 

ASS 
ASS 
.490 ".008 

.078 ~:~ 

.024 

.173 ~:= 

.110 ~:gg: 

.035 ri'l 

.134 

.050 (rPl 

.018 ~:~ 

.005 

Al0 +.009 
-.008 

.008 

.031 lad 

008 +.004 
• -.002 

32 

G 

28 
1 

17 

NEe 

A 

B 

coornnn 

~ 
r'\ + 

P 
'-' c 

~ p 

D 

~~~ ~~~ 

G 2.7 .106 H 

~---~-~-;-;--:-~-,;-;-~ ~fI+J~------'~·14 
M 0.12.005 @] ~ 
S32GM~' 8311H10278 (1M1O) 
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NEe Package Drawings 

4O-Pin Plastic DIP (600 mil) 

Hem Millimeters Inches 

A 53.34 max 2.100 max 

B 15.24 [TP) .600ffPJ 
C 13.2 .520 

0 5.72 max .225 max 
~ ~ 

E 4.31 max .170 max 

F 3.6±0.3 .142±.012 

G 2.54 max .100 max 

H 2.54[TP) .100 ffPJ 
I 1.2 min .047 min 

J 0.51 min .020 min 

K 0.50%0.10 .020±.004 

L 0.25 ~:~ .010~:~ 
~:::::::::::::::::::;I 

A 
M 0.25 .010 

Et3 W\'~ -:1 --If" ~L 
83\oO-614OB (6/89) P4OC-1000f100A 
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Package Drawings NEe 
4O-Pin Ceramic DIP (600 mil) 

Item MIllimeters Inches 

A 53.34 max 2.100 max 

B 2.54 max .100 max 

C 2.54 (TP) .100 (TP) 

0 0.46 ±0.05 .018 ±.002 

F 0.92 min .036 min 
G 3.5 ±0.3 .138 ± .012 

H 1.0 min .039 min 
2.64 .104 

4.57 max .180 max 

K' 15.24 (TP) .800 (TP) I~ L 

L 14.93 .588 

M 0.25 ±0.05 .Q10 :::~ 
N 0.25 .010 

• Item K to center of leads 
when formed parallel. 

40 21 

~'+---------------~-----~~--------------+ .J 

I. 
A 

20 .1 

P400-100-eoOA 
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t¥EC Package Drawings 

44-PinPLCC 

Item Millimeters Inches 

A 17.5 ±O.2 .689 %.008 

B 16.58 .653 

C 16.58 .653 

D 17.5 ±O.2 .689 %.008 

E 1.94 ±O.15 .076 %.006 44 
0.6 .024 1 --£=!---H+---- ------8-c D 

G 4.4 ,,0.2 .173 %.008 

H 2.8 ,,0.2 .110 %.008 

0.9 min .035 min 

3.4 .134 

K 1.27 (!P) .050 (TP) 

M 0.40 ±O.10 .016 %.004 

N 0.12 .005 

P 15.50 ,,0.20 .610 %.008 

Q 0.15 .006 

T 0.8 radius .031 radius 

U 0.20 j:6g 008 +.004 
. -.002 

P44L·50AH 3/90 S3Yl-5SQ48 
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Package Drawings NEe 
52-Pin Plastic QFP 

Item Millimeters Inches 

A 17,6 .0,4 ,693 • ,016 

B 14,0 .0,2 ,551 ~:gg~ 

c 14,0 .0,2 ,551 ~:gg~ 
D 17,6 .0,4 ,693 • ,016 

F 1,0 ,039 

G 1,0 ,039 

H 0,40.0,10 ,016 ~:gg; 
0,20 ,008 

1,0 (TP) ,039 (TP) 

K 1,8.0,2 ,071 ~:gg~ 

0,8 .0,2 ,031 ~:gg~ 

M 0,15 ~g:6g ,006 ~:gg1 
N 0,15 ,006 

P 2,7 ,106 

Q 0,1 .0,1 ,004 • ,004 

R 0,1 .0,1 .004 • ,004 Enlarged detail of lead end 

S 3,0 max ,119 max 

Q R 

P52GC-l0o-386 49NA-4938 (11191) 
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fttIEC Package Drawings 

68-Pin Ceramic PGA (A Outline) 

Item Millimeters Inches 

A 27.94 ±0.4 1.100 ~:~:~ 
D 27.94 ±0.4 1.100 ~ :~:~ 
E 1.25 .049 

F 2.54 (TP) .100 (TP) 

G 2.8 ±0.3 .110 ~:~:~ 
H 0.5 min .019 min 

I 2.94 .116 

4.57 max .180 max 

K 1.2 ± 0.2 dia .047 ~:~ 

0.46 ± 0.05 dia .018 ~:~ 
M 0.5 .020 

T 3.0 rad .118 rad 

U 12.0 .472 

A 

I' u 
lIE . 'I Bottom View -

0 0 0 0 0 0 0 0 0 11 

I 
0 ® 0 0 0 0 0 0 0 ® 0 10 

/" I· '\ 
0 0 0 0 9 

~ 
+ 
I 
I 

0 0 0 0 8 

0 0 0 0 7 

D 0 0 0 0 6 • 0 0 0 0 5 

0 0 0 0 4 

0 0 0 0 3 

0 @ 0 0 0 0 0 0 0 ® 0 2 

~ 0 0 0 0 0 0 0 0 0 

-
K H G F E D C B A 

X68AW-100A 49NFH278 (2192) 
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Package Drawings 

68-Pin Ceramic PGA fA-1 Outline) 

118m Millimeters Inches 

A 27.94 ",0.4 1.100 ~:g1g 

D 27.94 ",0.4 1.100 ~:g1~ 
E 1.27 .050 
F 2.54 (TP) .100 (TP) 

G 2.8 ",0.3 .110 ~:g1~ 
H 0.5 min .019 min 

2.70 .106 

4.57 max .180 max 

K 1.2 '" 0.2 dia .047 ~:gg~ 

0.46 '" 0.05 dia .018 ~:gg~ 
M 0.5 .020 

Top View 

~I'----------A----------~'I 

X68R-100A-1 

6-14 

0 0 

0 ® 0 

0 0 

0 0 

0 0 

D 0 0 

0 0 

0 0 

0 0 

0 @ 0 

0 0 

L K 

NEe 

Bottom View 

0 0 0 0 0 0 0 11 

0 0 0 0 0 0 @ 0 10 

0 0 9 

0 0 8 

0 0 7 

0 0 6 

0 0 5 

0 0 4 

0 0 3 

0 0 0 0 0 0 @ 0 2 

0 0 0 0 0 0 0 

H G F E D C B A 
48NR-528B (2192) 



t-IEC Package Drawings 

68-PinPLCC 

Ii' 
A 

B 

CIC1C1C1C1C1C1C1 
Hem Mlllimete18 Inches 

A 25.2zO.2 .992",008 

B 24.20 .953 

C 24.20 .953 

D 25.2zO.2 .992",.008 

E 1.94zO.15 .076~::: 
F 0.6 .024 

G 4.4zO.2 .173~::: 58 

C D 

H 2.8zO.2 .110~::: 
0.9m;n .035 min 

3.4 .134 

K 1.27 [~ .050 [P! 

M 0.40zO.10 .016~::: 
N 0.12 .005 

P 23.12",0.20 .910~::: 
Q 0.15 .006 
T 0.8 radius .031 radius 

U O.2O~:~g 008 +.004 
. -.002 F 

G 

T --P (2100) 

P68L·50At-t 83YL-S56tB 
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Package Drawings 

SO-Pin Plastic QFP 

Item Millimeters Inches 

A . 17.2,.0.4 .fffl ,. .016 

B 14.0,.0.2 .551 ::~ 

c 14.0 ",0.2 .551 ::~ 
D 17.2,.0.4 .6n ,..016 

F 0.8 .031 

G 0.8 .031 

H 0.30,.0.10 .012 :::: 

0.13 .oos 
0.65 (TP) .026 (TP) 

K 1.6,.0.2 .063 ,..008 

L 0.8,.0.2 .031 :::l 
M 0.15 + 0.10 

, -0.05 
006 + .004 
. -.003 

N 0.15 .008 

P 2.7 .106 

Q 0.1 ,.0.1 .004 ,..004 
R 0.1 ,.0.1 .004 ,..004 

S 3.0 max .119 max 

88000-66-389-1 
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A 

-!=!_---+----I!~ C D 

I$l I @I 

K 

Au u u m DtUrnklllllD muull----1 M 

~ LJ[1 

Enlarged detail of lead end 

~ 
Q R 

49NR-591 B (12/91) 



NEe 
132-Pin Ceramic PGA 

I tl U U U U U U U U U u nl 
G ~~ K [fJ.. E 

L @l M@l 

X132R-10OA 

Package Drawings 

P N M K HGFEDCBA 

© 0 0 0 0 0 0 0 0 0 0 0 0 © 14 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 13 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 12 

000 

000 

000 

000 

000 

000 

000 

000 

o 0 000 0 000 

00000 0 000 

@ 0 0 0 0 0 0 0 0 

Item Millimeters 

A 35.S6±0.4 

0 3S.S6±O.4 

E 1.27 

F 2.54 (TP) 

G 2.8±0.3 

H 0.5 min 
2.9 

4.S7 max 

K 01.2 ±0.2 

00.46±O.05 

M O.S 

o 0 0 11 

o 0 0 10 

o 0 0 9 

o 0 0 8 

o 0 0 7 

o 0 0 6 

o 0 0 5 

°N°~~~ : o 0 0 0 2 

o 0 0 © 

\ 
Locator Pin 

Inches 

1.400~:g1~ 

1.400~:g1~ 
.OSO 

.100 (TP) 

.110~:g1~ 

.019 min 

.114 

.180 max 

0.047~:gg~ 

0.018~:gg~ 
.020 

6/89 
83YL-5817B 

6-17 

a 



FIELD SALES OFFICES 
NORTHERN CALIFORNIA 
REGION 

401 Ellis Street 
PO. Box 7241 
Mountain View, CA 94039 
TEL: 415-965-6200 
FAX: 415-965-6683 

WESTERN REGION 

One Embassy Centre 
9020 S.w. Washington 
Square Road 
Suite 400 
Tigard, OR 97223 
TEL: 503-671-0177 
FAX: 503-643-5911 

Encino Office Park Two 
6345 Balboa Blvd. 
Suite 240 
Encino, CA 91316 
TEL: 818-342-3112 
FAX: 818-342-0842 

200 E. Sandpointe 
Bldg. 8 
Suite 150 
Santa Ana, CA 92707 
TEL: 714-546-0501 
FAX: 714-432-8793 

14001 East Iliff Avenue 
Suite 411 
Aurora, CO 80014 
TEL: 303-755-6353 
FAX: 303-755-6728 

CENTRAL REGION 

1500 West Shure Drive 
Suite 250 
Arlington Heights, IL 60004 
TEL: 708-388-3600 
FAX: 708-577-9219 

Auto Sales & Tech. Ctr. 
Regent Court 
16800 Executive Drive 
Suite 143E 
Dearborn, MI48126 
TEL: 313-336-5225 
FAX: 313-336-7922 

201 E. Big Beaver Road 
Suite 350 
Troy, M I 48084 
TEL: 313-680-0506 
FAX: 313-680-1015 

7760 France Ave. So. 
Suite 1015 
Minneapolis, MN 55435 
TEL: 612-844-0209 
FAX: 612-844-0509 

1105 Schrock Road 
Suite 515 
Columbus, OH 43229 
TEL: 614-436-1778 
FAX: 614-436-1769 

CENTRAL REGION [cont] 

30050 Chagrin Blvd. 
Suite 120 
Pepper Pike, OH 44124 
TEL: 216-831-0067 
FAX: 216-831-0758 

16475 Dallas Parkway 
Suit. 380 
Dallas, TX 75248 
TEL: 214-250-4522 
FAX: 214-931-11680 

12777 Jones Road 
Suit. 196 
Houston, TX 77070 
TEL: 713-955-2191 
FAX: 713-955-2198 

12015 Park 35 Circle 
Suite 200.4 
Austin, TX 78753 
TEL: 512-832-1105 
FAX: 512-832-0739 

EASTERN REGION 

901 Lake Destiny Drive 
Suite 321 
Maitland, FL 32751 
TEL: 407-875-1145 
FAX: 407-875-0962 

The Centre at Stirling 
and Palm 
9900 Stirling Road 
Suite 206 
Cooper City, FL 33024 
TEL: 305-436-8114 
FAX: 305-436-8116 

6625 The Corners Parkway 
Suite 210 
Norcross, GA 30092 
TEL: 404-447-4409 
FAX: 404-447-8228 

One Natick Executive Park 
Natick, MA 01760 
TEL: 508-650-4100 
FAX: 508-655-1605 

2525 Meridian Parkway 
Suite 320 
Durham, NC 27713 
TEL: 919-544-4132 
FAX: 919-544-4109 

NEe 

EASTERN REGION [coni] 

200 Perinton Hills 
Office Park 
Fairport, NY 14450 
TEL: 716-425-4590 
FAX: 716-425-4594 

300 Westage Business Center 
8uit.200 
Fishkill, NY 12524 
TEL: 914-897-2101 
FAX: 914-897-2215 

8 Neshaming Interplex 
Suite 105 
Trevose, PA 19047 
TEL: 215-244-8196 
FAX: 215-244-9071 

One Windsor Plaza 
7535 Windsor Drive 
Suite B101 
Allentown, PA 18195-1014 
TEL: 215-391-9094 
FAX: 215-391-9107 
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CORPORATE HEA~QUARTERS 
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