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68331 CPU
cpu331.sch

FRONT PANEL
fpanel.sch

STIM
stim.sch

ULTRASOUND
usound.sch

POWER SUPPLY
power.sch

BYPASS CAPS & NOTES
notes.sch THERATOUCH COMBO

TheraTouch 7.7

I. CPU, Memory, Control (pp. 2-7)
II. Front Panel Interface (pp. 8-10)
III. TheraTouch Stim (pp. 11-18)
IV. Smart Ultrasound (pp. 19-21)
V. Power Supply, Caps, Notes (pp. 22-23)

Multi-Waveform Stimulation
and

1 & 3 MHz Ultrasound
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A4 23
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A11 32

A12 33

A13 35

A14 36

A15 37

A16 38

A17 41

A18 42

A0 90

D0 111
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D5 104

D6 103

D7 102
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FLASH/EPROM
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-TOUCH_INT

-ENCODER_SW
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-MEM_SW

-PWR_FAIL

C96
1uF

-LCD_RD

+5D
+5D +5D

-RAM

REV_SEL1
REV_SEL2
REV_SEL3
REV_SEL4

RAM & EEPROM
ramee.sch

CONTROL LATCHES
latches.sch
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SPKR_HZ

ENC_CHB
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-PLL_LATCH

1.02KHz

A19

-DSP_BG

-BIG_LATCH

-EEPROM

-DAC_CS

-FLASH/EPR

CPU 

RAM_PU

INDICATORS
indicate.sch

RESET & TEST
reset.sch

LED

1016A_PU1
1016A_PU2

1016A_PU3

-BOOT_LATCH-TFS
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                            SELECTION JUMPERS
------------------------------------------------------------------------
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LCD CONTROLLER
lcd.sch

TOUCH PANEL INTERFACE
touch.sch

II. FRONT PANEL INTERFACE
---------------------------------------------
- 320 X 240 Graphic LCD
- Touch Panel Interface
- Membrane Switch
- Encoder with Push Button
- Speaker with Adjustable Volume

II. Front Panel Interface
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AD2101 DSP
dsp2101.sch

III. TheraTouch Stim

III. THERATOUCH STIM
---------------------------------------------
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A13 36

D1 59

D2 60
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D4 62

D5 63

D6
64

D7 65

D8 66
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D10
68

D11 1

D12 3

D13 4
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5

D15 6

D16 7
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D18 9

D19 11
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D23 15
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CLKOUT 43

U35
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RP5 10K

DSP HOST BOOT CONTROL
dspboot.sch

OUTPUT DACS
dacs.sch

-DSP_BR

-DSP_BMS

-DSP_BG

1016B_PU1
1016B_PU2
1016B_PU3
1016B_PU4

-TFS
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R77
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DSP_BOOT

NEXT_BYTE
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698KHZ

-DSP_BR

-DSP_BMS

DSP Boot

-BOOT_LATCH
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SDI/IN 014
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I/O 722
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I/O 10 27

I/O 11 28

I/O 12 29

I/O 13 30

I/O 14 31

I/O 15 32

I/O 16 37

I/O 17 38
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I/O 19 40

I/O 20
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I/O 21 42

I/O 22 43

I/O 23 44

I/O 24 3

I/O 25 4

I/O 26 5

I/O 27
6

I/O 28 7

I/O 29 8

I/O 30 9

I/O 31 10

U45

-RESET

D8

D9

D10

D11

D12

D13

D14

D15

DSP_D[8..15]

DSP_D8

DSP_D9

DSP_D10

DSP_D11

DSP_D12

DSP_D13
DSP_D14

DSP_D15

R83

5.76K

C138
0.1uF

D29

1N4148

RF1_OUT

RF2_OUT

RF1_CTRL

RF2_CTRL

PLL_PCP

PLL_PC1

VCO_HZ

1110
U51E

MC74HC14A

1016B_PU1
1016B_PU2
1016B_PU3
1016B_PU4



1 2 3 4

A

B

C

DD

C

B

A

14 23
11-Jan-2002

X:\Rich-Mar\Tt-77-47-33\archive\schematics\TT77-47-33.DDB - Documents\dacs.sch

Title

Size: Number:

Date:
File:

Rev: Sheet ofA 00000000 B
RICH-MAR

CORP.
Drawn by: Bill Reddy

LDACA1

TFSA2
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DTA
3

LDACB13

TFSB14

TCLKB16

DTB15

AGND8

AGND20

DGND5

VOUTA 21

REF INA 24

REF OUT 23

REF INB 12

VOUTB 9
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D
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U23
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5

VOUTA 21

REF INA 24

REF OUT 23

REF INB 12
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DGND17
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U36

+5A

-5A

-5A

DAC_SCLK
DAC_DT

C56
0.1uF

+5A

C92
0.1uF

C51

0.1uF

C86

0.1uF

-DAC_UPDATE

-LOAD_DAC1
-LOAD_DAC2
-LOAD_DAC3
-LOAD_DAC4

DAC_OUT1

DAC_OUT2

DAC_OUT3

DAC_OUT4

FILTERS AND SWITCHES
filters.sch

POWER AMPLIFIERS
amps.sch

TP19

TP17

TP18

TP23

"DAC1"

"DAC2"

"DAC3"

"DAC4"

DACs

OUTPUT ISOLATION
iso.sch

OUTPUT MONITORING
outmon.sch
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IN8
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OUT 5

OP OUT 3

OP IN- 4

U25

+5A

-5A

DAC_OUT4

DAC_OUT3

DAC_OUT2

DAC_OUT1

C74

0.1uF

C58

0.1uF

C57

0.1uF

C71

0.1uF

C70

0.1uF

C73

0.1uF

C60

0.1uF

FILT_SW1
FILT_SW2

FILT_SW3
FILT_SW4

----------------------------------
    
------------------------------------

TP21

TP22

TP20

TP35

"FILT1"

"FILT2"

"FILT3"

"FILT4"

698KHZ +5A

-5A

WAVEFORM1

WAVEFORM2

C62

0.1uF

C75

0.1uF

S15

S32

S210

S413

IN16

IN29

D1 4

D3 3

D2 11

D4 12

NC 1

V
-

8
V

+
14

GND7

U30

+5A

-5A

WAVEFORM3

WAVEFORM4

C59

0.1uF

C72

0.1uF

S15

S32

S210

S413

IN16

IN29

D1 4

D3 3

D2 11

D4 12

NC 1

V
-

8
V

+
14

GND7

U27

DG307A

DSP 
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1

2
4
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3

U18

-UNREG

R13

22.6K
R12
681

R26
22.6K

C27
0.1uF

C50

1uF

WAVEFORM1

WAVEFORM2

WAVEFORM3

WAVEFORM4

AMP_OUT1

AMP_OUT2

AMP_OUT3

AMP_OUT4

1

2
4

5
3

U17

+UNREG

-UNREG

R11

22.6K
R10
681

R22
22.6K

C26
0.1uF

C49

1uF

C8
0.1uF

1

2
4

5
3

U16

-UNREG

R9

22.6K
R8
681

R18
22.6K

C25
0.1uF

C48

1uF

1

2
4

5
3

U15

-UNREG

R7

22.6K
R6
681

R14
22.6K

C24
0.1uF

C47

1uF

R23

10K

R19

10K

R27

10K

R15

10K

R28
1.43K

R24
1.43K

R20
1.43K

R16
1.43K

+UNREG

C7
0.1uF

+UNREG

C9
0.1uF

+UNREG

C6
0.1uF

C15
1000uF,50V

C14
1000uF,50V

C12
1000uF,50V

C13
1000uF,50V

C17
1000uF,50V

C16
1000uF,50V

C10
1000uF,50V

C11
1000uF,50V

C43
22uF

C42
22uF

C28
22uF

C41
22uF

TP15

TP13

TP12

TP11

TP16

TP14

TP10

TP9

"AMP_IN1"

"AMP_IN2"

"AMP_IN3"

"AMP_IN4"

"AMP_OUT4"

"AMP_OUT3"

"AMP_OUT2"

"AMP_OUT1"

R29
4.7

C55
0.1uF

R25
4.7

C54
0.1uF

R21
4.7

C53
0.1uF

R17
4.7

C52
0.1uF

Output Amps
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+12RLY

AMP_OUT4

AMP_OUT3

AMP_OUT2

AMP_OUT1

+12

-12

R40

0.3,3W

R41

0.3,3W

R42

0.3,3W

R43

0.3,3W

V4
V220ZA05

D13
1N5819

D14
1N5819

+12

-12

D11
1N5819

D12
1N5819

+12

-12

D9
1N5819

D10
1N5819

+12

-12

D7
1N5819

D8
1N5819

3 4

1 2

5 6
RLY5

122AY D26
1N4005

+12RLY
3 4

1 2

5 6
RLY4

122AY D25
1N4005

+12RLY
3 4

1 2

5 6
RLY3

122AY D24
1N4005

+12RLY
3 4

1 2

5 6
RLY2
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Output Isolation

Q13

VN0104N3

Q12
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Q11

VN0104N3

Q10

VN0104N3

CH1_ON

CH2_ON

CH3_ON

CH4_ON

PEAK1

PEAK2

PEAK3

PEAK4

3 4

1 2

5 6
RLY1

122AY

Q9

VN0104N3

+12RLY

D22
1N4005

US_STIM
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MULTI-HERTZ
pll.sch

RF DECK I/O
deckio.sch IV. Smart Ultrasound

IV. SMART ULTRASOUND
---------------------------------------------
- 1MHz and 3MHz Oscillator
- RF Deck Interface
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SF
10

ZEN 15
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J720 J10 17
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J46 J13 10
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JAM7
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JAM9
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JAM11
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+5D

JAM1

JAM14

JAM14

                   -PLL_LATCH

TP26
"VCO_HZ"

TP27
"FREF"

TP25
"FDIV"

TP28
"VCIN"

Multi-Hertz Osc

RF1_CTRL
RF2_CTRL

PLL_PCP

PLL_PC1

VCO_HZ
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TP29
"RF2"

TP30
"RF1"
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A
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2
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1M_ACTIVE

3M_ACTIVE

J4

RF Jack

J3

RF Jack

1MHZ SENSE

3MHZ SENSE

R60

200K
R61
1M

R62

4.75K

J2

RF Jack

J6

RF Jack

J5

RF Jack

D18
1N5819

+5D

R59

4.75K

D16
1N5819

+5D
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DO NOT STUFF

RF I/O

4
3
2
1
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Q2

VN0104N3
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0.01uF

Q1
VN0104N3
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0.01uF

SMALL_HEAD
LARGE_HEAD

+12RLYC94

0.1uF

FREQ OUT 1

FREQ OUT 2

HV TO RF AMPS
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0.1uF
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U1
Vraw

C29
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100uF,25V

-24

C35
100uF,63V
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1

Vout 2

U9

R3
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Vout 3
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C5
100uF,25V
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Vout 3

U5

+12

-12

C33
1000uF,50V

C34
1000uF,50V

C2
100uF,25V

C18
100uF,25V

+UNREG

-UNREG

24Vrms @ 20mA

6.8Vrms @ 2.5A

24Vrms C.T. @ 1.5A

 1  2

 3  4

 5  6

P3

AC SELECT

120VAC = 1 - 2, 3 - 4
240VAC = 5 - 6 (only)

AC2

AC3

+ 1

- 4

D1

KBU4J

AC
2

AC3

+
1

- 4

D2

KBU4J

+5D

AC2

AC4

+ 1

- 3

D4

WO2G

 2

 1

P9

DC FAN

+5D

TP1
"GND"

TP2

+5D

"+5D"
TP4

+12

"+12"
TP5

-12

"-12"
TP6

-5A

"-5A"
TP7

-24

"-24"

Supply Voltage Test Points

AC2

AC3

+ 1

- 4

D3

KBU4J

C80
1000uF,63V32Vrms @ 2.1A

HV_UNREG

TP36TP3

"HV_UNREG"
"Vraw"

Vraw HV_UNREG

TP8
"AGND" Power Supply

See Note 1.
+5A

See Note 2.

See Notes 3 & 4.
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Vout 3
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+UNREG
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P2

POWER I/O

AC IN

AC IN

SW IN

SW IN

SW OUT

SW OUT

AC FAN

AC FAN

PRI-1A

PRI-1B

PRI-2A

PRI-2B

SEC-1A

SEC-1B

SEC-2A

SEC-2B

SEC-3A

SEC-3CT

SEC-3B

SEC-4A

SEC-4B
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C91
1uF

C83
1uF

C31
1uF

Locate two 1uF caps at the VCC pins of MC68331.
Locate one 1uF cap at the VCC pin of ADSP2101.

Locate one 0.1uF cap at the VCC pin of each digital IC.

+5D

+5D

C30
10uF,15V

C113
10uF,15V

+5D

Bulk Decoupling
Caps

Unused Gates with Cuttable Traces

4

56

U8B
MC74HC125A

10

98

U8C
MC74HC125A

13

1211

U8D
MC74HC125A

+5D +5D +5D

Bypass Caps & Notes

=> CUTTABLE TRACE (Solder Side)

NOTES:

13 12
U51F

MC74HC14A

1.

2. Connect        and        at power supply only.
3. Connect        and        at power supply only.

+5D +5A

4. Provide chassis ground at mounting hole closest

5. Unless otherwise specified;
All resistors are in ohms, 1%, 1/4W.
All capacitors are in uF.
All voltages are DC.

to power supply.

See Note 1.

C44
0.1uF

C46
0.1uF

C88
0.1uF

C65
0.1uF

C66
0.1uF

C64
0.1uF

C136
0.1uF

C82
0.1uF

C99
0.1uF

C123
0.1uF

C40
0.1uF

C81
0.1uF

C112
0.1uF

C87
0.1uF

C85
0.1uF

C23
0.1uF

Additional Bypass Caps

PRE10

CLK
11

D12

CLR13

Q
9

Q 8

U14B

MC74HC74A

C102
0.1uF

C105
0.1uF

C141
0.1uF

+12

-24

C127

0.1uF

C132

0.1uF

3

2
1

8
4

U49A

LF412A

R68
10K

R67
10K

See Note 1.

Spare OP AMP


