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8
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GND

B4
B3

~{DPH}

~{PH3}

~{GETB}

B1

B5

IB3

~{GETPUT}

B6

IB7
RCOPY~{PH3}

Lx

~{xB} DB4

~{HOLD}

DB6

DB1
DB2

DB6

+5V

DB5

IO1
DB0

DB3

IO5
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DB4

IO3

SCLK
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DB7

DB1

DB7

DB5

DB2
DB1

DB3

IO0

IO4
DL2

DB0

B7

~{HOLD}

~{PH0}
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TRAP

~{PUTA}
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IO7

~{DPH}
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XA1
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IB1
IB2
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~{SCH}

~{LEAVE}
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IB3

A2

DPH
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~{CSO}

~{SCL}
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+5V
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pre_LID
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~{TRAP}
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~{RES}

~{RET}

+5V

RES

ADL0
B0

XA0
PC0

ADL1

PC4

PC6

IBNK7

+5V

DB5

~{xP}
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GND

+5V
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DB3
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DB3

GND
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~{PH3}
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A3
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B2

PC2

+5V
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XA1
PC1

GND

B1

GND

A1

~{CLEAR}

+5V

ADL2

OFFS_1

ADL3

OFFS_0

+5V

~{PH0}

A0

RES

XA7

GND

OFFS_0

PC7

OFFS_1

IN_GLOBAL

PC6

~{IN_RAM}

PC4

OFFS_0

A4

XA4

DB7

B4

xJ

GND

B7
A7

XA6
B6

A5 ADL5

ADL4

B5
XA5

+5V

GND

xE

PC5

OFFS_1

GND

OFFS_0

+5V

+5V

R0
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ADH0

ADL6

+5V

A6
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~{MEMOE}

GND

+5V

~{IN_ROM}

+5V

xA

DB0

DB2
DB1

+5V

DB3

DB0

DB6

Active Instruction Bank
(EXIT)

Jump always

PH3 latch branch target
Applied during CLOSE

Clear Program Counter
Applied during CLOSE

Delay ~{CLEAR}
until CLOSE

Control Tree

Select Program Memory
during Code Phase (IPH)
or literal fetch

Single stepping:
Stop counter on next PH0
while HOLD pulled down

Clock
Phases~4MHz

Read data also when:
GETPUT low
and IB3 low (GET mode)

Spare Units

Scrounger

PAIR
decoder

Implement an 8-bit parallel tri-state
interface bus with dedicated In/Out ports

Scrounger prevents
XFER pairs NM and MM,
reassigning to LID and RET

ACCUMULATOR B

Parallel IO

Pending Instruction
Offset (X)

RAM:
16k ROWS/BRANCHES
+ 16k Local Frames

Targets

Branching

Jump if F result not zero

(Use for offset range 192-255)

Delay ~{EXIT}
until CLOSE

Dual-source low order bit 7
Record segments have 64 bytes only
and when IN_LOCAL, high order bit
7 of FL overridden, lost otherwise

FR0-7 bus
Frame/Record

Glue Logic

Instruction-
Word
Latch

OFFSET

R

G

ACCUMULATOR A

IN_UPPER

ROW bank
(offset range
0-127)

Preselect
decoders

GLOBAL bank
(offset range
128-191)

GLOBAL/LOCAL

Caps

~{RES}request

~{HOLD}request

"VLSI" Footprint

Stack
Pointer

A/B

Pending instruction
bank (Y)

If IB0-IB3 are all zero,
these four bits encode the SIG
instruction, and IB4-IB6 encode
a signal, instead of a transfer
pair source register.

Active Instruction
Offset (PC)

Low

ALU opcode

ADDER

BLUR3

Single-step:
Pull down ~{HOLD}
on CLOSE

Hard-coded
select
GLOBAL 80h
LOCAL C0h

Memory

GETPUT
decoder

IB7 high AND IB6 low: TRAP instruction

GET/PUT

Offsets to active/pending instruction

Device Select
Register

Instruction
Decoder

BLUR3
ROM image:

16 maps
@256x256

8 AND (F:=A&B)
9 IOR (F:=A|B)

10 EOR (F:=A^B)
11 ADD ("Add" / F:=A+B, bits 0-7)
12 CYB ("Carry Bit" / F:= Carry, 9th bit of A+B) 00h or 01h
13 ALB ("Flag: A less than B" / F:= (A<B)? 0xFF:0
14 AEB ("Flag: A equals B" / F:= (A==B)? 0xFF:0
15 AGB ("Flag: A greater than B" / F:= (A>B)? 0xFF:0

Serial clock out

(Toggle last recently written
accumulator register)

WORKING OFFSET REGISTER flag

This is the register (either A or B)
containing the implicit address offset
used when writing to M.

00ANY4Z... SIG
00ANY4NZ... PAIR
10ANY... TRAP
11ANY... GETPUT

Write A or B,
lock ALU output
to current result

TRANSFER PAIR
SOURCE decoder

IB7 high AND IB6 high: GETPUT instruction

Arithmetic-Logic Unit

0 IDA ("Identity A" / F:=A)
1 IDB ("Identity B" / F:=B)
2 OCA ("Ones Complement A" / F:=~A)
3 OCB ("Ones Complement B" / F:=~B)
4 SLA ("Shift left A" / F:=A<<1)
5 SLB ("Shift left B" / F:=B<<1)
6 SRA ("Shift right A" / F:=A>>1)
7 SRB ("Shift right B" / F:=B>>1)

High

IN_LOCAL

BANK
4 HC 253 (dual 4 input decoder):
F	G	UP Y	X	Selected Output
0	0	0	0	0	A
0	0	1	0	1	B
0	1	x	1	0	X
1	x	x	1	1	P

BANKS_1 = F OR G
BANKS_0 = F OR [ UP AND (NOT BANKS_1) ]

BANK is determined by OFFSET byte, too
Local = IN_UPPER and not IN_GLOBAL

= IN_UPPER

A trap is a call instruction
which encodes the target address
in bits IB0-IB5.

SIR PIR

PIN 1 (non-inverted output)
was missing in KiCAD symbol

TRAP decoder

Toggle, writing an ALU opcode enables
the ALU result pass-through to the output latch,
writing to A or B disables pass-through, preserving
the result during changes to A or B,
(i.e. when either is used as address-register
for storing the ALU result in RAM for instance.)

Implements SPI functionality
with dedicated SER/DES registers

SOR

Serial IO

Jump if F result zero

4 HC 253 (dual 4 input decoder):
F	GP W	Y	X	Selected Output
0	0	0	0	0	A
0	0	1	0	1	B
0	1	x	1	0	X
1	x	x	1	1	P

OFFS_1 = F OR GP
OFFS_0 = F OR [ W AND (NOT OFFS_1) ]

SIGNAL
decoder

BANK

POR

Ordinal 0
selects a
NULL DEVICE

Ref. implementation
connects two independent
4-bit groups (high/low)
to separate encoders
(for simultaneous
latch enable /
output enable

of two separate devices)

Power

ROM:
16k ROWS/
BRANCHES

ACCUMULATOR REGISTERS
A and B,
see STORAGE section

Literal Fetch, skip
current instruction word
Increment PC immediately

IO0-7 bus tri-state
internal pull-down

Sources

RAM access if
bank MSB set
or IN_UPPER

(GLOBAL or LOCAL)

Sonne Microcontroller
Discrete Reference
Implementation
rev. Abuladdin

Storage

U76D
74AHC04

89

U38C
74HC32

10
8

9

GND

U24
74AHC244

1OE
1

G
N

D
10

2A3
11

1Y3
12

2A2
13

1Y2
14

2A1
15

1Y1
16

2A0
17

1Y0
18

2OE
19

1A0
2

V
C

C
20

2Y0
3

1A1
4

2Y1
5

1A2
6

2Y2
7

1A3
8

2Y3
9

U37
74AHC273

~{Mr}
1

G
N

D
10

Cp
11

Q4
12

D4
13

D5
14

Q5
15

Q6
16

D6
17

D7
18

Q7
19

Q0
2

V
C

C
20

D0
3

D1
4

Q1
5

Q2
6

D2
7

D3
8

Q3
9

U46A
74HC32

1

2
3

U5A
74HC00

1

2
3

U10C
74HC11

10
11

8
9

U76E
74AHC04

1011

GNDGND

U54
74AHC273

~{Mr}
1

G
N

D
10

Cp
11

Q4
12

D4
13

D5
14

Q5
15

Q6
16

D6
17

D7
18

Q7
19

Q0
2

V
C

C
20

D0
3

D1
4

Q1
5

Q2
6

D2
7

D3
8

Q3
9

U23
74AHC244

1OE
1

G
N

D
10

2A3
11

1Y3
12

2A2
13

1Y2
14

2A1
15

1Y1
16

2A0
17

1Y0
18

2OE
19

1A0
2

V
C

C
20

2Y0
3

1A1
4

2Y1
5

1A2
6

2Y2
7

1A3
8

2Y3
9

GND

U38D
74HC32

11
12

13

U5B
74HC00

4

5
6

D
1

LE
D

R
4

50
0k

U29
74HC193

B
1

C
10

~{LOAD}
11

~{CO}
12

~{BO}
13

CLR
14

A
15

V
C

C
16

QB
2

QA
3

DOWN
4

UP
5

QC
6

QD
7

G
N

D
8

D
9

U31
74AHC244

1OE
1

G
N

D
10

2A3
11

1Y3
12

2A2
13

1Y2
14

2A1
15

1Y1
16

2A0
17

1Y0
18

2OE
19

1A0
2

V
C

C
20

2Y0
3

1A1
4

2Y1
5

1A2
6

2Y2
7

1A3
8

2Y3
9

GND

U49
74HC193

B
1

C
10

~{LOAD}
11

~{CO}
12

~{BO}
13

CLR
14

A
15

V
C

C
16

QB
2

QA
3

DOWN
4

UP
5

QC
6

QD
7

G
N

D
8

D
9

GNDGND

U19
74HC193

B
1

C
10

~{LOAD}
11

~{CO}
12

~{BO}
13

CLR
14

A
15

V
C

C
16

QB
2

QA
3

DOWN
4

UP
5

QC
6

QD
7

G
N

D
8

D
9

U20
74HC193

B
1

C
10

~{LOAD}
11

~{CO}
12

~{BO}
13

CLR
14

A
15

V
C

C
16

QB
2

QA
3

DOWN
4

UP
5

QC
6

QD
7

G
N

D
8

D
9

U6
74HC253

OEa
1

I0b
10

I1b
11

I2b
12

I3b
13

A0
14

OEb
15

V
C

C
16

A1
2

I3a
3

I2a
4

I1a
5

I0a
6

Za
7

G
N

D
8

Zb
9

GND

U22
74HC253

OEa
1

I0b
10

I1b
11

I2b
12

I3b
13

A0
14

OEb
15

V
C

C
16

A1
2

I3a
3

I2a
4

I1a
5

I0a
6

Za
7

G
N

D
8

Zb
9

GND

U26
74HC193

B
1

C
10

~{LOAD}
11

~{CO}
12

~{BO}
13

CLR
14

A
15

V
C

C
16

QB
2

QA
3

DOWN
4

UP
5

QC
6

QD
7

G
N

D
8

D
9

GND

U25
74HC193

B
1

C
10

~{LOAD}
11

~{CO}
12

~{BO}
13

CLR
14

A
15

V
C

C
16

QB
2

QA
3

DOWN
4

UP
5

QC
6

QD
7

G
N

D
8

D
9

GND

U2
74HC193

B
1

C
10

~{LOAD}
11

~{CO}
12

~{BO}
13

CLR
14

A
15

V
C

C
16

QB
2

QA
3

DOWN
4

UP
5

QC
6

QD
7

G
N

D
8

D
9

GND

U18
74AHC273

~{Mr}
1

G
N

D
10

Cp
11

Q4
12

D4
13

D5
14

Q5
15

Q6
16

D6
17

D7
18

Q7
19

Q0
2

V
C

C
20

D0
3

D1
4

Q1
5

Q2
6

D2
7

D3
8

Q3
9

GND

U21
74HC253

OEa
1

I0b
10

I1b
11

I2b
12

I3b
13

A0
14

OEb
15

V
C

C
16

A1
2

I3a
3

I2a
4

I1a
5

I0a
6

Za
7

G
N

D
8

Zb
9

GND

U77
74HC253

OEa
1

I0b
10

I1b
11

I2b
12

I3b
13

A0
14

OEb
15

V
C

C
16

A1
2

I3a
3

I2a
4

I1a
5

I0a
6

Za
7

G
N

D
8

Zb
9

GND

U3
74HC193

B
1

C
10

~{LOAD}
11

~{CO}
12

~{BO}
13

CLR
14

A
15

V
C

C
16

QB
2

QA
3

DOWN
4

UP
5

QC
6

QD
7

G
N

D
8

D
9

GND

U13F
74AHC04

1213

U10B
74HC11

3
4
5

6

GND

U16
74AHC244

1OE
1

G
N

D
10

2A3
11

1Y3
12

2A2
13

1Y2
14

2A1
15

1Y1
16

2A0
17

1Y0
18

2OE
19

1A0
2

V
C

C
20

2Y0
3

1A1
4

2Y1
5

1A2
6

2Y2
7

1A3
8

2Y3
9

U9A
74AHC08

1

2
3

U79
74AHC273

~{Mr}
1

G
N

D
10

Cp
11

Q4
12

D4
13

D5
14

Q5
15

Q6
16

D6
17

D7
18

Q7
19

Q0
2

V
C

C
20

D0
3

D1
4

Q1
5

Q2
6

D2
7

D3
8

Q3
9

GND

U32
74AHC244

1OE
1

G
N

D
10

2A3
11

1Y3
12

2A2
13

1Y2
14

2A1
15

1Y1
16

2A0
17

1Y0
18

2OE
19

1A0
2

V
C

C
20

2Y0
3

1A1
4

2Y1
5

1A2
6

2Y2
7

1A3
8

2Y3
9

U9D
74AHC08

11
12

13

U38A
74HC32

1

2
3

U64
74HC253

OEa
1

I0b
10

I1b
11

I2b
12

I3b
13

A0
14

OEb
15

V
C

C
16

A1
2

I3a
3

I2a
4

I1a
5

I0a
6

Za
7

G
N

D
8

Zb
9

U56
74HC253

OEa
1

I0b
10

I1b
11

I2b
12

I3b
13

A0
14

OEb
15

V
C

C
16

A1
2

I3a
3

I2a
4

I1a
5

I0a
6

Za
7

G
N

D
8

Zb
9

GND

GND

GND

U67
74HC253

OEa
1

I0b
10

I1b
11

I2b
12

I3b
13

A0
14

OEb
15

V
C

C
16

A1
2

I3a
3

I2a
4

I1a
5

I0a
6

Za
7

G
N

D
8

Zb
9

GND

U74
74HC253

OEa
1

I0b
10

I1b
11

I2b
12

I3b
13

A0
14

OEb
15

V
C

C
16

A1
2

I3a
3

I2a
4

I1a
5

I0a
6

Za
7

G
N

D
8

Zb
9

U35
KM62256CLP

G
N

D
14

V
C

C
28

A14
1

A0
10

Q0
11

Q1
12

Q2
13

Q3
15

Q4
16

Q5
17

Q6
18

Q7
19

A12
2

~{CS}
20

A10
21

~{OE}
22

A11
23

A9
24

A8
25

A13
26

~{WE}
27

A7
3

A6
4

A5
5

A4
6

A3
7

A2
8

A1
9

GND

GND GND

U41E
74AHC04

1011

U41F
74AHC04

1213

U61
74HC595

QB
1

~{SRCLR}
10

SRCLK
11

RCLK
12

~{OE}
13

SER
14

QA
15

V
C

C
16

QC
2

QD
3

QE
4

QF
5

QG
6

QH
7

G
N

D
8

QH'
9

GND

GND

U15
74AHC244

1OE
1

G
N

D
10

2A3
11

1Y3
12

2A2
13

1Y2
14

2A1
15

1Y1
16

2A0
17

1Y0
18

2OE
19

1A0
2

V
C

C
20

2Y0
3

1A1
4

2Y1
5

1A2
6

2Y2
7

1A3
8

2Y3
9

U28D
74HC32

11
12

13

U34A
74AHC08

1

2
3

U27C
74AHC02

10
8

9

U84C
74AHC02

10
8

9

U42A
74HC32

1

2
3

U14
74AHC244

1OE
1

G
N

D
10

2A3
11

1Y3
12

2A2
13

1Y2
14

2A1
15

1Y1
16

2A0
17

1Y0
18

2OE
19

1A0
2

V
C

C
20

2Y0
3

1A1
4

2Y1
5

1A2
6

2Y2
7

1A3
8

2Y3
9

U68
74AHC273

~{Mr}
1

G
N

D
10

Cp
11

Q4
12

D4
13

D5
14

Q5
15

Q6
16

D6
17

D7
18

Q7
19

Q0
2

V
C

C
20

D0
3

D1
4

Q1
5

Q2
6

D2
7

D3
8

Q3
9

GND U73
74AHC574

OE
1

G
N

D
10

Cp
11

Q7
12

Q6
13

Q5
14

Q4
15

Q3
16

Q2
17

Q1
18

Q0
19

D0
2

V
C

C
20

D1
3

D2
4

D3
5

D4
6

D5
7

D6
8

D7
9

U75
74AHC574

OE
1

G
N

D
10

Cp
11

Q7
12

Q6
13

Q5
14

Q4
15

Q3
16

Q2
17

Q1
18

Q0
19

D0
2

V
C

C
20

D1
3

D2
4

D3
5

D4
6

D5
7

D6
8

D7
9

GND

GND

U62
74HC165

~{PL}
1

DS
10

D0
11

D1
12

D2
13

D3
14

~{CE}
15

V
C

C
16

CP
2

D4
3

D5
4

D6
5

D7
6

~{Q7}
7

G
N

D
8

Q7
9

GND

GND

U45B
74HC74

~
{S

}10

C
11

D
12

~
{R

}
13

~{Q}
8

Q
9

U9C
74AHC08

10
8

9

RN1
R_Network08 100K

1 2
3
4
5
6
7
8
9

RN2
R_Network08 100K

12
3
4
5
6
7
8
9

GND

GND

U1
74HC573

OE
1

G
N

D
10

Load
11

Q7
12

Q6
13

Q5
14

Q4
15

Q3
16

Q2
17

Q1
18

Q0
19

D0
2

V
C

C
20

D1
3

D2
4

D3
5

D4
6

D5
7

D6
8

D7
9

GND

U8
74AHC244

1OE
1

G
N

D
10

2A3
11

1Y3
12

2A2
13

1Y2
14

2A1
15

1Y1
16

2A0
17

1Y0
18

2OE
19

1A0
2

V
C

C
20

2Y0
3

1A1
4

2Y1
5

1A2
6

2Y2
7

1A3
8

2Y3
9

U55
74AHC273

~{Mr}
1

G
N

D
10

Cp
11

Q4
12

D4
13

D5
14

Q5
15

Q6
16

D6
17

D7
18

Q7
19

Q0
2

V
C

C
20

D0
3

D1
4

Q1
5

Q2
6

D2
7

D3
8

Q3
9

GND

U57

27C080

A19
1

A2
10

A1
11

A0
12

D0
13

D1
14

D2
15

G
N

D
16

D3
17

D4
18

D5
19

A16
2

D6
20

D7
21

~{CE}
22

A10
23

~{OE}
24

A11
25

A9
26

A8
27

A13
28

A14
29

A15
3

A17
30

A18
31

V
C

C
32

A12
4

A7
5

A6
6

A5
7

A4
8

A3
9

GND

U9B
74AHC08

4

5
6

GND

X1
CXO_DIP14EN

1

V
cc

14
G

N
D

7

OUT
8

GND

U85
74HC238

A0
1 Y5

10
Y4

11
Y3

12
Y2

13
Y1

14
Y0

15

A1
2

A2
3

~{G2A}
4

~{G2B}
5

G1
6

Y7
7

Y6
9

U60
74AHC273

~{Mr}
1

G
N

D
10

Cp
11

Q4
12

D4
13

D5
14

Q5
15

Q6
16

D6
17

D7
18

Q7
19

Q0
2

V
C

C
20

D0
3

D1
4

Q1
5

Q2
6

D2
7

D3
8

Q3
9

GND

U43F
74AHC04

1213

U12C
74HC11

10
11

8
9

GND

U86
74HC238

A0
1 Y5

10
Y4

11
Y3

12
Y2

13
Y1

14
Y0

15

A1
2

A2
3

~{G2A}
4

~{G2B}
5

G1
6

Y7
7

Y6
9

GND

U70
74AHC138

A0
1

O5
10

O4
11

O3
12

O2
13

O1
14

O0
15

V
C

C
16

A1
2

A2
3

E1
4

E2
5

E3
6

O7
7

G
N

D
8

O6
9

U76F
74AHC04

1213

U12A
74HC11

1
12

13
2

GND

U46C
74HC32

10
8

9

GND

U84B
74AHC02

4
5

6

U40

74HC163

~{MR}
1

CET
10

Q3
11

Q2
12

Q1
13

Q0
14

TC
15

V
C

C
16

CP
2

D0
3

D1
4

D2
5

D3
6

CEP
7

G
N

D
8

~{PE}
9

U13E
74AHC04

1011

U39B
4075

3
4
5

6

U43D
74AHC04

89

U27A
74AHC02

1
2

3

U72
74HC238

A0
1 Y5

10
Y4

11
Y3

12
Y2

13
Y1

14
Y0

15

A1
2

A2
3

~{G2A}
4

~{G2B}
5

G1
6

Y7
7

Y6
9

GND

U13D
74AHC04

89


	Root (Page 1)
	Symbols
	C1
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C19
	C2
	C20
	C21
	C22
	C23
	C24
	C25
	C26
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	D1
	J1
	J10
	J11
	J2
	J3
	J8
	J9
	R1
	R2
	R3
	R4
	RN1
	RN2
	U1
	U10
	U10
	U10
	U10
	U11
	U11
	U11
	U12
	U12
	U12
	U12
	U13
	U13
	U13
	U13
	U13
	U13
	U13
	U14
	U15
	U16
	U17
	U17
	U17
	U18
	U19
	U2
	U20
	U21
	U22
	U23
	U24
	U25
	U26
	U27
	U27
	U27
	U27
	U27
	U28
	U28
	U28
	U28
	U28
	U29
	U3
	U30
	U30
	U30
	U30
	U30
	U30
	U30
	U31
	U32
	U33
	U33
	U33
	U33
	U33
	U33
	U33
	U34
	U34
	U34
	U34
	U34
	U35
	U36
	U37
	U38
	U38
	U38
	U38
	U38
	U39
	U39
	U39
	U39
	U4
	U4
	U4
	U4
	U4
	U40
	U41
	U41
	U41
	U41
	U41
	U41
	U41
	U42
	U42
	U42
	U42
	U42
	U43
	U43
	U43
	U43
	U43
	U43
	U43
	U44
	U44
	U44
	U44
	U44
	U45
	U45
	U45
	U46
	U46
	U46
	U46
	U46
	U47
	U47
	U47
	U47
	U47
	U49
	U5
	U5
	U5
	U5
	U5
	U50
	U51
	U54
	U55
	U56
	U57
	U58
	U59
	U6
	U60
	U61
	U62
	U63
	U64
	U66
	U67
	U68
	U69
	U7
	U7
	U7
	U70
	U71
	U72
	U73
	U74
	U75
	U76
	U76
	U76
	U76
	U76
	U76
	U76
	U77
	U79
	U8
	U80
	U81
	U82
	U83
	U84
	U84
	U84
	U84
	U84
	U85
	U86
	U9
	U9
	U9
	U9
	U9
	X1



