JUL. 1987 VP-70

VI_E)':'W@ SERVICGE NOTES -..: zuiion

SPECIFICATIONS

Input Level/Impedance : Unbalanced —50dBm/1MS2
—10dBm/1M&
+4dBm/1MQ
Balanced —50dBm/600£2
—10dBm/60052
+4dBm/600S2

Output Level/Impedance : 0dBm/1.2K2
Frequency Response : 20Hz — 30KHz  dB (Direct)
: 35Hz — 15KHz dB (Effect)

S/N Ratio : 89.2dB (Direct)
: 68.6dB (Effect)
[JIS-A, SHIFT ON : U1-U4 set at —12]

Power Consumption : 17W @100V
: 20W @117V/220V/240V
Dimensions : 482 (W) x 276 (D) x 44 (H) mm
;19 (W) x 10-7/8 (D) x 1-3/4 (H) in.
Weight : 4kg 81b. 13 oz.
Accessory : Connection Cable LP-25 (PART No. 22430675S0)
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i
1 Front Panel 22213523
2 Escutcheon 22220319
3 Button 22470240
4 Keytop Assy A . 22493176
5 Keytop Assy C 22493160
3 x 8mm binding BLK
6 Keytop Assy D 22493161
7 Keytop Assy E 22493162
8 Switch Board (w/LED Board) 7414316000
9 TFCD Cover 22023780
0 Knob (ORN) 22470259

3 x 6mm binding

3 x 6mm binding /J’\
<
¢ / %\@
i
11 Knob (GRN) 22470260 K/
12 Front Holder 22193969 I~
13 Input Board 7414317000 N (
14 Arm 22140219 o '
15 Joint 22150404 ;
Sl /,/
16 Side Holder L 22193970 \g
17 Heat Sink 22463501 4 x 10mm pan ST e .
18 Side Holder R 22193971 w/internal tooth
19 Power Transformer 22453486D0 220/240V washer g
22453487N0 100/120V N 3 x 6mm binding &— 3 x 8mm binding BLK
20 Power SW Holder 22193967
21 Power Supply Board 7414308000
22 Spacer B 22163555 ﬁ;——'Zme Long Nut L
- 23 Main Board 7414309000 3 x 6mm binding
24 Pitch Shift Board 7414312000
L ¥ 25 XLR Socket HA16PRA-35 13429655 <
26 Rear Panel 22213524
27 Top Cover 22023348
28 Rack Angle 22123568
29 Bottom Cover 22023349
30 Spacer A 22163556
§§
%f & binding

- @

3 x 6mm binding

3 x 6mm flat BLK

3 x 6mm binding

3 x 6mm binding
3 x 6mm binding
3 x 8mm Boss Nut

FIP 16A5GR 15029717

SO 32 LED (RED) LT9200D 15029185
N’ 33 LED Assy SLS-1506A 25023443
34 Knob 22475372

9 35 AC Inlet PA-126 13429710 117/220v

36 AC Inlet CM-3 13429708 240V
37 Cord Holder 22195744 100v
38 LED Board (attaching part to Switch board)

39 Bass 22350313

3 x 8mm binding BLK
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VP-70

CAUTION

To EP-ROMs A and B (PART No. 15179805, 15179806), no other ICs than
specified below cannot be applied.

Mitsubishi M5M27C128K-2
Program data copied into the other brands’ or different type will not work
on the VP-70.

EERIN

EP-ROM ARUB(PART No.15179805, 15179806)i3 $8E S CHY) LI TIC
RULEHBDODAERTEET,

ZEERE M5M27C128K-2
A—HXIIWEORLEBEP-ROMIC. 7OV LT —2%0E—L . ABRGIC
(ERALESA ERICEELEVELNHUET,

PARTS LIST

CASING

CAPACITOR

22023348 Top Cover

22023349 Bottom Cover
22213523 Front Panel
22213524 Rear Panel
22193969 Front Holder
22193970 Side Holder (Left)
22193971 Side Holder (Right)
22123568 Rack Angle

KNOB, BUTTON

22470259 Knob ORN
22470260 Knob GRN
22493176 Keytop Assy. A PLAY, TUNE, VOICE EXPANSION, TUNE,
SYSTEM, WRITE

22493160 Keytop Assy. C FUNC, VALUE

22493161 Keytop Assy. D 1, 2, 3, 6, 7, 8
22493162 Keytop Assy. E 4, 5, 9, 0, —, ENTER

22470240 Button BLK POWER

SWITCH

13629155J0 SR16VB2200 2200/16V
13529104 DE7150F472MVAL

13659205 ECEA1CSS332 3300/16V
13619706N0 CS15E1VR68K1S 0.68/35V T
13619703N0 CS15E1VR221S 0.22/35V T

CRYSTAL

12389765 TQC-226A-6R 12MHz
12389738 CSB400OP 400KHz
12389757 HC-49/U 4,286464MHz
CONNECTOR

13439390 5484-08AX 8 PIN
13439391 5484~09AX 9 PIN
13439371 5483-03AX 3 PIN
13439376 5483-08AX 8 PIN
13439368 5281-02A 2 PIN
13439315 CF-034 34 PIN
13439388 5484-06AX 6 PIN
WIRING ASSY

23493573 Wiring A
23493574 Wiring B (a pair of Wirings Bl and B2)
23493575 Wiring C
23493576 Wiring D

13129124 SDDG 3078A (Push) POWER
13159158 SSSU 11 (Slide) MIDI/RRC

13129733 SKHHBE (Tact)
13119214 SRBM ATT
JACK, SOCKET

13449147 HLJ1347-~01-3000 (Dual) PATCH SHIFT, OUTPUT
13429630 TCS4660-01~1111 (6P DIN) RRC IN

13429629 MIDI3-NS (Triplet) MIDI

13449149 YKB21-5011 INPUT

13429655 HA16PRA-3S XLR Socket

POWER TRANSFORMER

22453487N0 100V/120V
22453486D0 220V/240V

COIL

Wiring C
Wiring A PITCH
| Wiring B2 BSSL;TD
e 0
CN1 CN7 ] on2
MAIN BOARD E
POWER f|ons T I_:U CN1
SUPPLY v .
cNol|
BOARD CN5 CN6 \Wiring B1
CNS N CN10||
i j SN
SUMI CARD Wiring D
c— — —
CN2 CN1 CN1
SW BOARD INPUT BOARD

MISCELLANEOUS

DC-DC Converter
Line Filter Coil

12449251 244-251
12449244 SC-02-15E

PCB ASSY

7414309000 Main Board (peb 22923475)
7414312000 Pitch Shift Board (pcb 22923476)
7414316000 Switch Board w/LED Board (pcb 22923477)
7414317000 Input Board (pcb 22923480)
7414308000 Power Supply Board (pcb 22923478)

POTENTIOMETER

13279830 EVU-LOAK20B14 LEVEL
13299195 EVND4AAOOB14 10KB MAIN BOARD
13299193 EVND4AAOOBS4 50KB MAIN BOARD

IC
15179246 18095 CPU
15229845 MSM75H016 Gate Array
15179201 uPD7537C~014  FIP Controller
15179334 TC5564PL-20 S-RAM
15179805 M5M27C128K~-2  EP-ROM A
15179806 M5M27C128K-2  EP-ROM B
No substitutive brand or types for EP-ROMs A or B as a replacement.
EP-ROM A BIFIEEMTT, HREHIZX DIR—REBVTTFEL,
15179110N0 UPD8253C-2 Programmable Counter
15169340H1 HD74LS347 Octal Transparent Latch
15169319H0 HD74LS139 Dual 2 to 4 Demultiplexers
15159113H0 HD14051BP Single 8~Channel Multiplexer/Demultiplexer
15159129H0 HD14053BP Triple 2-Channel Multiplexer/Demultiplexer
15169515 TC74HCOOP Quad 2-Input NAND Gate
15169514 TC74HCO4P Hex Inverter
15169549T0 TC74HC32P Quad 2-Input OR Gate
15169513 TC74HC74P Dual D Flip-Flop with Preset and Clear
15169550T0 TC74HC138P 3-to-8 Line Decoder
15169551T0 TC74HC174P Hex D Flip-Flop with Clear
15169552T0 TC74HC245P Octal 3 STATE Transceiver
15169553 TC74HC373P 3 STATE Octal D-type Latch
15169554T0 TC74HC374P 3 STATE Octal D-type Flip-Flop
15219108 NE570N COMPANDOR
15229843 M74007B0S-0001 GATE ARRAY
15179381 M5M4416P-15 D-RAM
15159111H0 HD14046BP Phase-Locked Loop
15159115H0 HD14066BP Quad Bilateral Switch
15219186 M5207L-05 VCA
15189171 M5218P OP Amp
15189111J1 NJM311 Precision Voltage Comparator
15189152 NJIM5534 OP Amp
15189136 M5218L OP Amp
15229706 TLP~552 Optoisolator
1599137 AN7805F +5 Voltage Regulator
15219139 PST518 RESET
TRANSISTOR
15119814 2SB1015
15129827 28D1406
15119111 2SA970GR
15129120 28C2240GR
15129107 25C945
15129613 28D1207s
15119134 25A933
15129152 258C2878A
15119141 DTA-114ES w/built-in bias resistors
15129164 DTC-114ES w/built-in bias resistors
15139121 2SK117GR FET
DIODE
15019126 185-133
15019143 15-116
15019323 04A79.1X
15019324 04AZ39X
15019324 4D4B41 Rectifier Bridge
15019243 1B4B1 Rectifier Bridge
15029185 LT9200D LED (RED)
15029152 GL-9HD12 LED (RED)
15029149 GL-9PG12 LED (GRN)
25023443 SLS-1506A LED Assy
FUSE
41015158 SD6 315mA 100V/120V
12559539 CEE T125mA 220v/240V
AC CORD
13439812F0 JC~704-J01 120V
13439813F0 EC-210-J06 220V
23495110 5722-660-4606 240VE
13439814F0 SC-415-J06 240VA
RESISTOR
13919308 RMLS 6-103J 10K X 6
13919310 RMLS 8-103J 10K X 8
13919172 RKM10L502F
12559810 ERQ-16NK1R5E Fuse Resistor
FIP, FCD COVER
15029717 16A5GR FIP
22023780 FCD Cover

22140219 Arm

22150404 Joint

22150404 Sleeve

22220319 Escutcheon

22163556 Shield Sheet A

22163555 Shield Sheet B

12569252 CR-2450 Lithium Battery
13479203 SUMI Card (100mm)
22193980 FCD Holder SW Board
22195889 MIDI Holder Main Board
22463501 Heat Sink

22193967 Power SW Holder

22163555 Spacer B

22163556 Spacer A

22350313 Bass
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VP-70

CIRCUIT DESCRIPTIONS

GENERAL DESCRIPTION
The main features of the VP-70:

Voice to MIDI

Determines the pitch and dynamics of the incoming
voice (single) and converts them into a suite of MIDI
messages containing such information on Note, Volume,
Bender and After Touch.

Harmonizing
Pitch shifts the input voice by a predetermined degree.

Pitch Follow
Reproduces a voice at a fixed note irrespective of input
signal pitch.

CONTROL SECTION

The main CPU IC4 8095 (main board) manages the
following functions and devices on the main board.

* Transferring of MID! messages

Reception of RRC signal

Gate Array 1IC10 MSM75H016

FIP Controller IC26 (CPU) uPD7537C-014

* Programmable Counters ICs 20 and 21 82C53

* k% %

DETAILED DESCRIPTION
FUNDAMENTAL CIRCUIT (CH1—-CH3)
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A4 CPUIRIZ8095 (1C4)BEHINTHD,
BT odozHEBLTHET,
o MIDI %y &— Y DXEZF
oRR CIEBENEIE
o4 — 7 LA MSM75H016(1C10)
oFIPHCPU uPD7537C—014(1C26)
ofu s Ie TN hy 2 —82C53(1C20,21)

=30 i@
EEES(EE)— MIDIxyt—

Fundamental A MIDI OUT
Circuit  |— A GATE ——N\| oy
CH1 High (i k= JJARRAY|  piTCH
T DATA /| Ic4
CH2 Mid ————— ] I1Cc10
CH3 Low
MUX ENV
SR
ENV1-3 118

The fundamental circuit consists of three channels
connected in parallel. The three channels share audio
spectram; each being assigned with different frequency
range, Low, Mid or High, respectively. When a single
input sound is applied, each channel determines the
fundamental of the sound. Then a channel generates
two kind of pulses whose duty cycle equal the period
from the first positive peak to the second positive peak
and from the first negative peak to the second negative
peak, respectively, of the fundamental. Each channel
also determines the envelope of the input voice and
feeds the contour amount to multiplexer [C18.

MAIN BOARD

FFEES (W) M5 s iz 3 D0 Fundamental
Bl ( 3R ) AnINETo

% Fundamental BB Tk FEES (¥F ) ORXFES %
BEBL, EEEoE—2[, AESOE—2sH % v 21{L
L, EvF5—4& LTGATE ARRAY (IC10) ~ 3%
hEdo i, FREES(BHE) DI yNo—TRT K
HLTHH, MUX(IC18)%24rLTCCPU(IC4)IHD
A/ DavnN— 2R IAEEE T,

Fundamental A% (CH1—-3) i34 —7 41 A HiR% Low,
Mid , High ROE L2 5 501 HiR%E 1 RS 02T FH
S>TEH, ZhFhEL>TcFilter 2B LTOE T

GATE ARRAY (IC10)

The gate array reads the pulses from the fundamental
circuit and selects among them the most appropriate
ones: since three channels (in the fundamental circuit)
have different filtering characteristics, it is easier for the
gate array to choose the best. IC10 converts the selected
pulses into a pitch data and sends it to the CPU IC4.

CPU (IC4)
The CPU prepares and transmits MIDI messages based on
the pitch data from the gate array 1C10 and envelope
signal from the MUX IC18 (CPU first converts analog
envelope signal into digital format at internal A/D
converter).

GATE ARRAY (IC10) Tiz. AW BHEES (H
F)IISLT (CH1—30) & 0 Fundamental Hg» b &
BONSVRAT -2 2B BB TI200%20H L, Z0k
Bt BV RTF — 2 % 5 AAB T 7 LTHEARAL S
WAT =B %y FTF—RIEHRLCPU(IC4NTHED
Fo

CPU( 1C4 )12 GATE ARRAY(IC10)hd&%EsNT
(B FT—2ROMUX(IC18) m6ELNTL BT
v RO—TEFREICMIDI X v £— Y %fEH, RELE
To

PITCH SHIFT (U1-U4) EyF 7k
CPU LATCH
c4 DATA BUS 1o
;l\/}7 l OUTPUT
ON-OFF SIG.
COUNTER \
1C20,21 INVERTER
COUNT
1-4 \r¢$
T ™~
Y ™ GATE [}
= y
™ Q17-20 > OUT
INPUT
|
|
L PITQH_SHIFT BOA_BD__ __) MAIN BOARD

Input audio is also routed to Pitch Shift board where the
signal is applied to four pitch shift units of the same
configuration. The data determining the amount of pitch
shift are fed to programmable counters ICs 20 and 21 via
the CPU data bus. The CPU has derived the date from
patch data or external MIDI Note On message.

The counters generate four clocks at different frequen-
cies or at the same frequency, depending on the mode
selected; then pass them onto pitch shift units UT1—U4,

APIhEERESRYyF 7 ha=y r (UL1~U4)
~ABEhE S

(U1 ~U 41347 HE—ERRHER )

CPU(CIC4))iZSy FF—2xz 3 TH50D MIDI
)= FEHIE Ly FU T N BDTF— 2%, F— &3
REBLTTOs T by 2—(1C20,21)~
EHFE T hOVE—HLDT—2 (EvFV7 1R %
ray 2 OEBICEHEL, F1r=uv b (Ul~U4 )~k
VI3 IS

By Fy7ba=y b (UL1~U4)iR, HD V& —
(1C20,21)m6mruy 7ORBEEBICETEATS
e EFRES 2 B FRc by ¥, 47— FEIEE (Q17
—20 ) ~ikh E7
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PITCH SHIFT UNITS (U1-U4)
The following description takes Ul as a representa-
tive since four units work with the same circuit
configuration.
An input signal passing through S/H circuit (1C107) is
converted to the digital equivalent by the comparator
(1C105) and the gate array (IC102) which writes the
converted data into the RAM. (Fig. 1.) The gate array
reads RAM stored data twice from different memory
locations by the time next writing cycle starts. Two
data are converted into analog voltage at RA101 {[B] and
) and then routed to the dedicated VCA, I1C109, be-
fore being mixed. (Fig. 3.)
This process can well be analogized with a tape recorder
having an additional playback head. (Fig. 2.) In Fig. 2
the tape loop stands for a RAM, the recording head
(RH) for writing and the playback heads (PH) for
reading.
The RH and RHs travel in the same direction along the
tape loop which does not run.
Suppose that the two PHs (A and B) run at a rate twice
that of the RH, the tone of the played back sounds is
one octave higher than the recorded one. The pitch is
lowered by one octave than the original when played
back at half the recording speed.

NOISE ELIMINATION

The recorded signals on both sides of the RH gap are out
of phase to each other —— the degree of phase difference
depends on the tape length, signal frequency and the
time it takes for the RH to revolve the entire tape loop.
Therefore, a phase transient occurs at a PH output at
every overlap of RH and PH when PHs and RH travel
at different speeds, resulting in noise components to be
heard.

The two PH configuration overcomes this problem. The
two heads are switched to pick up only the signal from a
tape location far away off the RH.

In the actual application the control signals [D] and [E]
(Fig. 3) cut off respective VCA, 1C109, as the writing
address and the reading address become close. Note
that the address span between the first and the second
reading remains constant regardless of reading cycle
speed. The outputs from the two VCAs are combined to
form . If the phase difference between the two
signals ( and ) becomes more than 90 degrees
(Fig. 3 [F])
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Lz bEdo

JAXHE
RHOEME#ROT —7 LoigEES, REBT—7%
—ET RIS Ul MiEERZ LU 20T, RHEPHS
HL O EIBEOBARICIIAERE 20, HEFWRS &
hEdo AARNT2HEDPHEZR TV Z DR, ZOF%
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3

KOO T, ORNEGFRSTHIP Lot a8k
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IC109~IMAETo 20D VCARNIREKRINT [H
Ll b9,

PLAYED BACK SOUND DURATION

The duration of a played back sound will vary as its
pitch shifts from the original sound. With this two head
configuration the same portion of a recorded sound™ is
reproduces twice when PHs run at double the RH speed
(Fig. 4). Inversely, when PHs are slowered to half the
RH speed, they skip half of the recorded portion per
recording loop (Fig. 5). Similar compromise should take
place at various playback speeds to maintain the both
pitch equal.

Can safely be said so because the time elapse from the
first reading is negligible when compared with period of
the sounds.

BEFORE

BEOT— 7R a-%Tid, BEFTOCy FBEEH S
FTNBHIIEL T, BORIVENL T £FN TR,
v FWB2MERE SR PHBRHD 2D A E— FT
EOOFA—F (LA LTEXARTD ) Z2EEAELET
L ( Fig. 4), i /212> B REYB 7T — 7 %
2T 2HIEROBGERHESD¥S To0H 2 HAT
50T ( Fig. 5). FOHARMERED S IFIK—E
oAU - S
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VP-70
DETERMINING ROM ROMIN—=a v DERSE
VERSION NUMBER
. The display reads current ROM version number when « [ PLAY ] ,[ VOICE)MIDI | ,[ SYSTEM| o

power is applied while holding [PLAY] , [VOICE )

MIDI] and[SYSTEM]| buttons; and keeps the reading as
long as these buttons are held down.

CAUTION -
Releasing the three buttons changes the reading to
sign-on message in the normal play mode. This is false
reading and the unit does not change mode: Twid-
dling the unit without first turning off and repower-
ing may cause malfunctioning.

ADJUSTMENT

Set ATT to —10dB and LEVEL to the center. Connect
scope to TP1 (of Main Board).

1. BIASSET

1-1. Keep INPUTs (balanced and unbalanced) disengag-
ed.

1-2. Adjust VR2 for a 2.5V reading on the screen. Fig. A

2. OFFSET

2-1. Feed a 1KHz sinewave from audio generator (AG)
to INPUT (unbalanced).

2-2. Adjust AG output level so that all yellow LEDs on
the VP-70 level meter are lit and red one is on the
onset of lighting.

2-3. Adjust VR1 for a 3Vp-p reading on the scope. Fig.
B

¢+2.5V
ov

K2V 2RI 2B 5ER2 AN S,
s N—=Ya VHERE— FICAD, ERARZ U EFLTVS
M, 7427141 VERX. XX"¢EBRLE T
- B
REVZEHTET 4 R VA BRIBEE—FEHE
UtREBiIc 2 0 £ 908, &— FZDd 0izElbib -
TV Ao
ZOEFHEALTOELIEFREEL 2 &0d
hE9e &> TEFEIHERT 28563 —HER 2
>TH &

AR

TP—-1iAvuoRa—7%&kkL, ATTY<=31% —10

dB , LEVEL V= I ZHRic &y F T 3%,

1. MFPZX &yb

1—1. INPUTST (Tvs»5 v x, ~5v zdt) %0
B d 50

1—2. AvoRa—7OEEB+25ViIEE b L 51
VR2 2#%¥d %, ( Fig. AZH)

2.%7 tyb
2—1. INPUT Y % v 2 (TYNI U R) RRIER»H
Bed Bo

2—2. 1KHzDIEZEZ2ANIL, VP-70XKKEKDL~
VA — Z BEEOHR D 5 IR VE D HENIT
HIRBOHR 2 RWES 5,

2—3. AvaRa—-7OEENB3IVp-p T 3L 51T
VR1 %##4 %, ( Fig. BEHK )
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MAIN BOARD
ASSY 7414309000

(pcb 2292347500)

17 2 3 4 5 & 7 8 9 10 1

ADVARSEL!
Lithiumbatteri. Eksplosionsfaré.
Udskiftning ma kun foretages af en sagkyndig,
0g som beskrevet i servicemanual.

Lithium batteri ma kun udskiftes med samme type
og fabrikat.

ADVARSEL!

- Lithiumbatteri. Fare for eksplotion.
Mabare skiftes av kvalifisert tekniker som
beskrevet i servicemanualen.

Lithium batteri ma kun utskiftes med samme type
og fabrikat.

VARNING'!

Lithiumbatteri. Explosionsrisk.
Far endast bytas av behdrig servicetekniker.
Se instruktioner i servicemanualen.

Lithium batteri for endast ersattes med samme typ
och fabrikat.

VAROITUS!

Lithiumparisto. Rajahdysvaara.
Pariston saa vaihtaa ainoastaan
alan ammottimies.

Kun vaihat lithium pariston KAYTA saman valmista-
jan samaa tyyppia.
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