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1. General Introduction

The X702/X703 is the 2-axis/3-axis expansion board designed for encoder
applications. The specifications of X702/X703 are given as follows:

=

Support 7188XB or 7188EX
X702: 2-axis encoder counter

no

X703: 3-axis encoder counter
3. 24-bit encoder counter
4. Encoder counting mode: Quadrant , CW/CCW , Pulse/Direction
5. Maximum counting rate: 1MHz
6. Encoder Input:
X702: Al+,Al1-B1+,B1-,Z1+Z1- A2+ ,A2- B2+ B2-,22+,Z2-
X703:Al, B1, 71, A2, B2, Z2, A3, B3, Z3
Input Level:
Input 5V
Logic High: 3.5~5V
Logic Low: 0~2.0V

~

Input 12V with external resistor, 1K ohm, 1/4W
Logic High: 5~12V
Logic Low: 0~2.0V

Input 24V with external resistor, 2K ohm, 1/2W
Logic High: 7~24V
Logic Low: 0~2.0V
8. AJ/B/Z signal isolation voltage: 2500V optical isolation
9. Built-in isolated voltage output: +5V, 100mA max., 1000V isolation
10. Built-in XOR logic for active high or active low encoder input

X702/X703 User’s Manual, Nov/2004, Rev. 1.0 ------ 4/59



The block diagram of X702 with differential encoder is given as follows:

S
<:1 I/0 Expansion Bus 1000V Isolation
INTO INT1 -
b 5 X702
el soano | ]
2500V Iso-lalion 470R 1S5 S[D]
T z2-
72 .
J—I_ :EU 72+ @D
: 470R 82
S 3 18 2 4 1=
7188XB XOR2 : 2 | D[]
or i 470R D
. ] z[8
e H A2+ @D
: 470R
] =[S
Tl - i 1=l
o 1 |3
24-bit Encoder — s |0
Counter » Q-:£ Al- @D
! Al+ @D
g (—<F
I
Gj /o Expan5|on Bus CW/CCW | Pulse/Direction | Quadrant
A W Pul A
— B | cow Dir:cst'iin B

® X702 can be plugged into 7188XB or 7188EX.
® X702 equips a isolated 5V power for 5V encoder.
Refer to Sec. 1.2 for 12V encoder & Sec. 1.3 for 24V encoder.
® (Al+Al-)(B1+,B1-)(Z1+, Z1-) is for encoderl and
(A2+,A2-)(B2+,B2-)(Z2+,Z2-) is for encoder2.
These signals are connected to photo-couple devices for signal isolation.
® The internal logic is active high.
® The Z1 after XOR1 logic is connected to int0 of 1/0 Expansion Bus
The Z2 after XOR2 logic is connected to intl of 1/O Expansion Bus
Both int0 & intl are initial low & active high.
Refer to Sec. 3.1.3 for more information
® For differential encoder
(Al+,Al1-)(B1+,B1-)(Z1+,Z1-) are active high, XOR1/XOR2 must be set to 1.
® Referto Sec. 1.1.1, Sec. 1.1.3, Sec. 1.2.1, Sec. 1.3.1 for more information about
this configuration, X702+differential encoder.
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The block diagram of X702 with single-ended encoder is given as follows:

—

<:| I/O Expansion Bus 1000V Isolation
INTO INT1 INT4 :

3 3
| X703
: ISOGND
1000V Isolation Power § @D
SV@100mA '
gl sosv | [
2500V Isolation 470R 73 @D
Z3 :
1 ENAY, = |0

XOR3 s v 470R A3 @D

VCOM3+ @[]
2 |90
470R o2 ©D

—{tw—« A2 @D
e \_ VCOM2+ @D

7188XB
or

JL
7188EX T lxore |22
JL

A3

sssssee

A2
A 721

XOR1 pef-B1 * ' 2 S0

24-bit Encoder 470R B1 @D

Counter Al A1 @[j
e

2

veomrs | 11
¥

43 I/O Expansion Bus [ 1|_4 -------- T ]

—_— CW/CCW | Pulse/Direction | Quadrant
A cwW Pulse A
B CCW Direction B

® For single-ended encoder
If (A,B,2) is active low, XOR1/XOR2 must be set to 1
If (A,B,2) is active high, XOR1/XOR2 must be setto 0

® Referto Sec. 1.1.2, Sec. 1.1.4, Sec. 1.2.2, Sec. 1.3.2 for more information about
this configuration, X702+single-ended encoder
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The block diagram of X703 is given as follows:

S

7188XB
or
7T188EX

——

&

&

I/O Expansion Bus
INTO INT1 INT4

1000V Isolation
)

3 L A U

1000V Isolation Power E

X703

S5V@100mA max

Z3

Ll
2500V Isolation 47gr

XOR3

B3

Eue

470R

A3

3

B2

A2

cesseses

470R

Z1

IL
_|_|_ XOR2
JL

XOR1

B1

B

470R

24-bit Encoder
Counter

Al

t

470R

—

2

1D

ISOGND

1SO5V
Z3
B3
A3

VCOM3+

z2
B2

A2

VCOMZ+

Z1

B1
Al

VCOM1+

I/O Expansion Bus

1D

® X703 can be plugged into 7188XB or 7188EX.
® X703 equips a isolated 5V power for 5V encoder.

Refer to Sec. 1.2 for 12V encoder & Sec. 1.3 for 24V encoder.

® (VCOM1+,AL1,B1,21) is for encoderl, (VCOM2+, A2,B2,Z2) is for encoder2
and (VCOM3+,A3,B3,Z3)is for encoder3.
These signals are connected to photo-couple devices for signal isolation.
® The internal logic is active high.

If (VCOM1,A1,B1,Z1) is active high, XOR1 must be set to 0

If (VCOM1,A1,B1,Z1) is active low, XOR1 must be setto 1

If (VCOM2+,A2,B2,22) is active high, XOR2 must be set to 0
If (VCOM2+,A2,B2,22) is active low, XOR2 must be set to 1
If (VCOM3+,A3,B3,23) is active high, XOR3 must be set to 0
If (VCOM3+,A3,B3,23) is active low, XOR3 must be set to 1

® The Z1 after XOR1 logic is connected to int0 of 1/0 Expansion Bus
The Z2 after XOR2 logic is connected to intl of I/O Expansion Bus
The Z3 after XOR3 logic is connected to intl of I/O Expansion Bus
Refer to Sec. 3.2.3 for more information
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5V Encoder Signal Wiring

User can use internal 5V or external 5V to drive 5V encoder. It is recommended
to use internal 5V for 5V encoder. The isolation voltage of internal 5V power is
1000V and the isolation voltage of photo-couple is 2500V. Using internal 5V power,
the system isolation voltage will be 1000V. This configuration can fit most of
applications. User can use external 5V power supply to increase the system isolation
voltage to 2500V. The signal wiring diagram are given in Sec. 1.1.1 ~ Sec. 1.1.8 as

follows:
[ Differential | Section
Input 1.1
—{ Internal 5V
Single-end Section
g Input 14.2
X702
[ Differential | Section
Input 143
— External 5V
Single-end ) Section
Input 1.1.4
oV Encoder .
[ Differential | Section
| Input 145
Internal 5V
rSing!e—end ) Section
Input 1.1.6
X703
Differential Section
. Input oy o
External 5V
[ Single-end ) Section
Input 1.1.8

X702/X703 User’s Manual, Nov/2004, Rev. 1.0




1.1.1.

X702: Differential Encoder & Int_5V

l---ﬁl'l..'l.lﬂ...l.-'-.-.-'-"'-"'-"ﬂﬂﬂs
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470R

(2]
™
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ISOGND
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72
Z2+
B2-
B2+
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Z1-
Z1+
B1-
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Ol
S
=l
=]
=l
0
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=]
=l
=l

Encoder

GND

v

v

+aV

F 3

7+

v

-

-

Internal 5V
Differential input
1000V isolation

configuration is also 1000V.

The XOR2 bit must be set to 1 for internal active high logic
The XOR1 will apply to all A/B/Z signals of encoderl and XOR2 will apply to

The isolation voltage of 5V power is 1000V. So the isolation voltage of this

all A/B/Z signals of encoder2. Refer to Sec. 2.1.1 for XOR1/XOR2 control bits
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1.1.2. X702: Single-ended Encoder + Int_5V

-.--'........-.-...-.-.-..-....-.-'-.‘

470R

; 470R

470R

' \
||x0R2=0||< -------- ||
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-
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ZEIEND

X702

ISOGND

ISO5V
Z2-
Z2+
B2-
B2+
A2-
A2+
1
z1+
B1-

B1+

Ol
=]l
=l
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=l
ol
=l
Sl
=l

Encoder

p——
»{ GND

p——1 1+

zZ

L J

v
m

Internal 5V
Single-ended input
1000V isolation

()
configuration is also 1000V.
()
internal active high logic
()
internal active high logic
()

The isolation voltage of 5V power is 1000V. So the isolation voltage of this

If A/B/Z signals of encoder2 are active low, the XOR2 bit must be set to 1 for

If A/B/Z signals of encoder2 are active high, the XOR2 bit must be set to 0 for

The XOR1 will apply to all A/B/Z signals of encoderl and XOR2 will apply to

all A/B/Z signals of encoder2. Refer to Sec. 2.1.1 for XOR1/XOR2 control bits
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1

1.3. X702: Differential Encoder + Ext_5V

P L L e L L L L L L L L L L LY

o £ -
\ 470R

Bz_l"’_"’E

Az_l’”'_q__] £

X702

ISOGND

1ISO5V
72-
Z2+
B2-
B2+
A2-
A2+
Z1-
Z1+
B1-

B1+

Encoder

. 4
™

|
A

c
A

4
o

 —
A

+5V  GND

|

-~

+5V

GND

Power
Supply

External 5V

Differential input
2500V isolation

The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
the isolation voltage of this

of above power supply is greater than 2500V,

configuration will be 2500V.

The XOR2 bit must be set to 1 for internal active high logic
The XOR1 will apply to all A/B/Z signals of encoderl and XOR2 will apply to
all A/B/Z signals of encoder2. Refer to Sec. 2.1.1 for XOR1/XOR2 control bits
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1.1.4.

X702: Single-ended Encoder + Ext_5V

P L L e L L L L L L L L L L LY

470R

470R

470R

11 X

e ﬁ
||><0Rz=0||¢ -------- ||
. v

-

k_I_I_XORz:1-|_|—-«:-----...-Ll-‘J

~

X702
ISOGND
1ISO5V
72-

Z2+
B2-
B2+

A2-
A2+

Z1-
Z1+

B1-

B1+

Encoder
»l Z
»| B
i —
>l A
ety +5V  GND

External 5V
Single-ended input
2500V isolation

The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
the isolation voltage of this

of above power supply is greater than 2500V,

configuration will be 2500V.
If A/B/Z signals of encoder2 are active low, the XOR2 bit must be set to 1 for

internal active high logic

If A/B/Z signals of encoder2 are active high, the XOR2 bit must be set to 0 for

internal active high logic

The XOR1 will apply to all A/B/Z signals of encoderl and XOR2 will apply to
all A/B/Z signals of encoder2. Refer to Sec. 2.1.1 for XOR1/XOR2 control bits
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1.1.5. X703: Differential Encoder + Int_5V

X703 ' Encoder

ISOGND @l] »|cnD
Vee 470R

o —f’W\'— ISO5V @D p—>] +5V
‘% s7or || “3 @D z

k J

o T A = o I
. r_qu T *_{32 / VCOM3+ @D + z-

¥ 72 @D B-

Il:(onszo_n_q--------_n_ A2 @[]

VCOM2+
@D Internal 5V
Z1 @D

Differential input
B ©D 1000V isolation
A1 @l]

VCOM1+ @D

( ) | “lel -

P R L R R R E L R R R L X

® The isolation voltage of 5V power is 1000V. So the isolation voltage of this
configuration is also 1000V.

® The XOR3 bit must be set to 0 for internal active high logic

® The XOR1 will apply to all A/B/Z signals of encoderl, XOR2 will apply to all
A/B/Z signals of encoder2 and XOR3 will apply to A/B/Z signals of encoder3.
Refer to Sec. 2.2.1 for XOR1/XOR2/XOR3 control bits
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1.1.6. X703: Single-ended Encoder + Int_5V

X703 E Encoder

—_—
ISOGND @l]
VCe 470R

GND
4 ;—*’M— ISO5V @[l -] +5\/

w

veo e b NN (11 " ¢
gl =90
¥ /‘ o0 > A

V(;C 470R

W VCOM3+ ]« . 4
a2 1=
- \ B @n
_rl_xomzo_rl_q--------_rl_ Ao @D
- / veonzs | 1 Internal 5V
= @D Single-ended input

k_rl_xom:1-|_|-«|[--------'LI'JJ o @D 1000V isolation

A1 @l]
VCOM1+ @D

P R R R R R R R Y

® The isolation voltage of 5V power is 1000V. So the isolation voltage of this
configuration is also 1000V.

® If A/B/Z signals of encoder3 are active low, the XOR3 bit must be set to 1 for
internal active high logic

® If A/B/Z signals of encoder3 are active high, the XOR3 bit must be set to 0 for
internal active high logic

® The XOR1 will apply to all A/B/Z signals of encoderl, XOR2 will apply to all
A/B/Z signals of encoder2 and XOR3 will apply to all A/B/Z signals of encoder3.
Refer to Sec. 2.2.1 for XOR1/XOR2/XOR3 control bits
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1.7. X703: Differential Encoder + Ext_5V

P R R R R R R R Y

X703 E
vee ar P =]i
- *——{W’— sosv | O

VGC sr || o ©n d K
S 11 I 20 V4 B =0 |l
¥ /' o0 > A+

V(;C 470R

" -rw_vq_ *__{w / 72 %g B
B2 @[] A-
(_FLXORB:G_I_L{--------_I_L] A2 @D +5Y  GND
VCOM2+ @ 1
71 @D
Ol [ ]]
A1 @l]
VCOM1+ @D

External 5V
Differential input
2500V isolation

The isolation voltage of photo-couple is 2500V. Assume the isolation voltage

of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

The XOR3 bit must be set to 0 for internal active high logic

The XOR1 will apply to all A/B/Z signals of encoderl, XOR2 will apply to all
A/B/Z signals of encoder2 and XOR3 will apply to all A/B/Z signals of encoder3.
Refer to Sec. 2.2.1 for XOR1/XOR2/XOR3 control bits
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1.8. X703: Single-ended Encoder + Ext_5V

PR R R L R L L E R R R R R Y

X703

ISOGND @l]
470R

Sar=cLIE S et = I oo
Sw=ChiE Vi [ =

r 3

N _&4_ *——Eﬁ}f vcor;j %E
( . {_|'|_] VCO:Z gg & &
) | - |8
Sl =11

VCOM1+ @D

T

External 5V
Single-ended input
2500V isolation

The isolation voltage of photo-couple is 2500V. Assume the isolation voltage

of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

If A/B/Z signals of encoder3 are active low, the XOR3 bit must be set to 1 for
internal active high logic

If A/B/Z signals of encoder3 are active high, the XOR3 bit must be set to 0 for
internal active high logic

The XOR1 will apply to all A/B/Z signals of encoderl, XOR2 will apply to all
A/B/Z signals of encoder2 and XOR3 will apply to all A/B/Z signals of encoder3.
Refer to Sec. 2.2.1 for XOR1/XOR2/XOR3 control bits
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1.2. 12V Encoder Signal

The internal logic of X702/X703 is designed for 5V logic. A current limit resistor
must be added to X702/X703 for 12V encoder. The signal wiring diagram are given in
Sec. 1.2.1 ~ Sec. 1.2.4 as follows:

Differential Section
Input 1.2
X702
Single-end Section
Input 1.2.2
12V Encoder
Differential Section
Input 1.2.3
X703
Single-end Section
Input 1.2.4
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1.2.1. X702: Differential Encoder + Ext_12V

LR R A L A AL E R LR LR R X L L L XY

X702
ISOGND @u
vgo oo 1SO5V @D Encoder
"1 7|90~
B2- >l B-
SaksTEIESS (I 1=

62+ | Q[ J«——o &+
200 [ = e
. rzr | Q[ fe—M— A+

Rl gu +12V  GND
z1+ [ T 1

J_L)(OR2=1 i, % B1- @[l +12V GND
it gg Power
Supply

Al+ @[l
External 5V

(]

]

{ ]

: Differential input
------------------------------------ ' 2500V iSOIatiOn

(2]
[l

® Note: some current limit resistors, 1K, 1/4W must be added as above diagram

® The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

® The XOR2 bit must be set to 1 for internal active high logic

® The XOR1 will apply to all A/B/Z signals of encoderl and XOR2 will apply to
all A/B/Z signals of encoder2. Refer to Sec. 2.1.1 for XOR1/XOR2 control bits
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1.2.2. X702: Single-ended Encoder + Ext_12V

l---ﬁl'l..'l.lﬂ...l.-'-.-.-'-"'-"'-"ﬂﬂﬂs

X702
Tom— @D Encoder

Voo 1SO5vV @ D

y 470R 1K, 1/4wW

I.ﬂ‘-,li‘_ 72 @ D —M Z
22 ] EﬂX 2 |
470R 1K, 1/4W

S FoEIr e I =t

) 470R no. @[l M—] A
AQ-L;ﬁ Em A2+ @D —p +12V  GND

N r—r—

s ! = @I]
Tl | =[S0
) = s | S M2V GND

( ) Bt ©D Power
I |XOR2=1 | I A | I ) Al- @D Supply
.

' External 12V

L ]

: Single-ended input
""""""""""""""""""" ’ 2500V isolation

Pl L e L e e L L el Al L L L L L LY

® Note: some current limit resistors, 1K, 1/4W must be added as above diagram

® The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

® If A/B/Z signals of encoder2 are active low, the XOR2 bit must be set to 1 for
internal active high logic

® If A/B/Z signals of encoder2 are active high, the XOR2 bit must be set to 0 for
internal active high logic

® The XOR1 will apply to all A/B/Z signals of encoderl and XOR2 will apply to
all A/B/Z signals of encoder2. Refer to Sec. 2.1.1 for XOR1/XOR2 control bits
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1.2.3. X703: Differential Encoder + Ext_12V
X703
E - o ISOGND @l]
E Z3L4‘ *_ * 105 ©D wiaw - )
E vgc: wr | | 2 @D wuew 12
E Ba_rw'_q. F * /] iz %g 1K, 1/4W i+
E A s _EEE /- VCOM3+ @D < 2
E A ; *_ / 79 @D B-
- 2 | O] A-
E [_I-BORSEO.I-L‘"'""'.I-L] 59 @U +12V  GND
E vCoM2+ @[] _? 1
E 71 @[] 12V GND
: st | O Power
E Al @D Supply
E VCOM1+ 0

sssssssssssssssssesasssssssesssssssas’

External 12V
Differential input
2500V isolation

configuration will be 2500V.

Note: some current limit resistors, 1K, 1/4W must be added as above diagram
The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
of above power supply is greater than 2500V,

the isolation voltage of this

The XOR3 bit must be set to 0 for internal active high logic
The XOR1 will apply to all A/B/Z signals of encoderl, XOR2 will apply to all

A/B/Z signals of encoder2 and XOR3 will apply to all A/B/Z signals of encoder3.
Refer to Sec. 2.2.1 for XOR1/XOR2/XOR3 control bits
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1.2.4. X703: Single-ended Encoder + Ext_12V

X703
P —
- pox ISOGND @l]
ZB-IL¢ { * 1SosY ©[I waaw )
vlc aor || = ©n 1K, 1/4W Z

/- B3 @D W B
——— /' A3 @D—'Wv—b A
/

F

VCOM3+ @D
2z |9

( —_— _|'|_] . %g B EHD

VCOM2+ gg
[ - '|_|‘] . %H
veomn: | ]

- essssesssssssesssssessssessessessssss?

+12V  GND
Power
Supply

AL P R P R R R R R R P R R R R R R R R R R

External 12V
Single-ended input
2500V isolation

® Note: some current limit resistors, 1K, 1/4W must be added as above diagram

® The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

® If A/B/Z signals of encoder3 are active low, the XOR3 bit must be set to 1 for
internal active high logic

® If A/B/Z signals of encoder3 are active high, the XOR3 bit must be set to 0 for
internal active high logic

® The XOR1 will apply to all A/B/Z signals of encoderl, XOR2 will apply to all
A/B/Z signals of encoder2 and XOR3 will apply to all A/B/Z signals of encoder3.
Refer to Sec. 2.2.1 for XOR1/XOR2/XOR3 control bits
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1.3. 24V Encoder Signal

The internal logic of X702/X703 is designed for 5V logic. A current limit resistor
must be added to X702/X703 for 24V encoder. The signal wiring diagram are given in
Sec. 1.3.1 ~ Sec. 1.3.4 as follows:

Differential Section
Input 1.3.1
X702
Single-end Section
Input 1.3.2
24V Encoder
Differential Section
Input 1.3.3
X703
Single-end Section
Input 1.3.4
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1.3.1. X702: Differential Encoder + Ext_24V

l---ﬁl'l..'l.lﬂ...l.-'-.-.-'-"'-"'-"ﬂﬂﬂs

X702
ISOGND @u
Encoder
VC;C R 1805V @D o

> I M0( I 1= v 8

; o @ D 2K, 1/2W -
470R

Bzﬁ B2- @D :
E%( B2+ @[l kg |
8 a1y % B = e

A2+ @D{—JM— At
1 @n +24V  GND

Zi% @l] 1
_I_L)(OR2=1 e % B1- @[l +1w GND

e ©D Power
=l Supply
Al+ @[l

]

: External 24V

: Differential input
2500V isolation

A J
m

Pl L e L e e L L el Al L L L L L LY

® Note: some current limit resistors, 2K, 1/2W must be added as above diagram

® The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

® The XOR2 bit must be set to 1 for internal active high logic

® The XORL1 will apply to all A/B/Z signals of encoderl and XOR2 will apply to
all A/B/Z signals of encoder2. Refer to Sec. 2.1.1 for XOR1/XOR2 control bits
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1.3.2. X702: Single-ended Encoder + Ext_24V

PR R L AL R L A Al Al A AR R LRl Al il ARl L i sl X R B X XN

l-.-ﬂl'..l'l.Q.l...-'.'-.-'-'-"'-"'-ﬂ'-‘

X702
Fom— @u Encoder
Vee 1SO5V @u

1 470R 2K, 112W

S v CEIE MO S )=5!
s TN I = ot

470R o 0 U
AZ%H A2+ gu R +24V  GND
e ~ el @I]
L_l_l_xf:»i:a2=0-|'L.«-------._I'LJ 45 @l]

s | +24V  GND
g A Bt Qu Power

_I_LXOR2=1-L|—4'"""'-L|- Al- @ﬂ Supply
\ S A+ @[l

‘ External 24V

L ]

: Single-ended input
’ 2500V isolation

Note: some current limit resistors, 2K, 1/2W must be added as above diagram
The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

If A/B/Z signals of encoder2 are active low, the XOR2 bit must be set to 1 for
internal active high logic

If A/B/Z signals of encoder2 are active high, the XOR2 bit must be set to 0 for
internal active high logic

The XOR1 will apply to all A/B/Z signals of encoderl and XOR2 will apply to
all A/B/Z signals of encoder2. Refer to Sec. 2.1.1 for XOR1/XOR2 control bits
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1.3.3. X703: Differential Encoder + Ext_24V

PEE R R R KRR R R R EEE R R X E TR E X EE TR T E R E X XX R X FY

23-&4' *__{w‘— 1S5V ©D Kaew ()

vlc ar | |2 @D ——W——p) 2
G . @D 2K A/2W Ny
83'|Jw—4' F * /] 2K, 1/2W
¥ /' A3 @U A+
A _EEE VCOM3+ @D —_— |
A
3 " |_4+_ / - @D B-

A2 @U +24V  GND

VCOM2+ @[]
Z1 @D
- | S0
A1 @l]
VCOM1+ @D

': External 24V
Differential input
2500V isolation

( ) | “ed |

+24Y  GND
Power
Supply

Note: some current limit resistors, 2K, 1/2W must be added as above diagram
The isolation voltage of photo-couple is 2500V. Assume the isolation voltage

of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

The XOR3 bit must be set to 0 for internal active high logic

The XOR1 will apply to all A/B/Z signals of encoderl, XOR2 will apply to all
A/B/Z signals of encoder2 and XOR3 will apply to all A/B/Z signals of encoder3.
Refer to Sec. 2.2.1 for XOR1/XOR2/XOR3 control bits
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1.3.4. X703: Single-ended Encoder + Ext_24V

X703
P —
- pox ISOGND @l]
ZB-IL¢ { * 1SosY ©[I akiew ()
vlc aor || = ©n 2K, 1/2W Z

/- B3 @D W B
——— /' A3 ©D+b A
/

F

VCOM3+ @D
2z |9

( —_— _|'|_] . %g B 6

VCOM2+ gg
[ - '|_|‘] . %H
veomn: | ]

Single-ended input
2500V isolation

+24V  GND
Power
Supply

AL P R P R R R R R R P R R R R R R R R R R

® Note: some current limit resistors, 2K, 1/2W must be added as above diagram

® The isolation voltage of photo-couple is 2500V. Assume the isolation voltage
of above power supply is greater than 2500V, the isolation voltage of this
configuration will be 2500V.

® If A/B/Z signals of encoder3 are active low, the XOR3 bit must be set to 1 for
internal active high logic

® If A/B/Z signals of encoder3 are active high, the XOR3 bit must be set to 0 for
internal active high logic

® The XOR1 will apply to all A/B/Z signals of encoderl, XOR2 will apply to all
A/B/Z signals of encoder2 and XOR3 will apply to all A/B/Z signals of encoder3.
Refer to Sec. 2.2.1 for XOR1/XOR2/XOR3 control bits
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1.4. Mixed Configuration

power can be internal 5V, external 5V, extern 12V or external 24V
encoder signal can be single-ended or differential

® Any different type of encoders can used together as follows:

[J_LXORz:oJ'Lq--.-..-._rLJ
X702 Encoder2

(J-limﬂ'l_l"--------'u' ] ISOGND @l] sfcio )
vge o ISO5Y @ﬂ >l 5y
I-".‘.". i >< a2 @[I > Z
zZ2
¥ { 470R 2 ©|] il

g 2R

" 470R i I] o A
e 300 I =

vee ¢ AZE @[I = Encoder1
. 470R - @u Neummmm
I ke a E]b( e
Z1+ @I] e W— 7-
470R | P
e SR I =1 e
L B+ @D e e
470R . Supply
MJLQ__I *__i >< . ©|] K AW e Rk
Al+ @u hh A GND |+ GND
S e ——

There are two different type of encoders used in this configuration.

Encoderl is a 24V & differential type encoder

Encoder2 is a 5V & single-ended type encoder

XOR1 must be set to 1 for internal active high logic

If A/B/Z signals of encoder2 are active low, the XOR2 bit must be set to 1 for
internal active high logic

If A/B/Z signals of encoder2 are active high, the XOR2 bit must be set to 0 for
internal active high logic
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[_I-onm:oj_l_q.......ﬂJ
I et

X703 Encoder3
vee ISOGND @D »| oND
' ﬁﬂ— > +5\/
I * I IS05V @l]
»| z
¢ 470R . £ ©D
o L% 1IENE| / Ha gﬂ > 8
¥ /‘ &4 0 < I
I-:-.‘ AT VCOM3+ @D - Encoder2
A3 ﬁ t_*_/ 72 @[I m 7 Power
¢ ' 2K, 1/2W Supply
‘ - ©[I 2K,1/2W GND [ GND
vee . 70R A2 @D \ A +12v | +12v
54 i d ¢ *“" | VCOM2+ @D e
¥ 470R = @D 2K, 1/2W =
= rﬁ“' 2 / i ©D 2K 1/2W B
— Al A+
¢ 470R /-VCOM1+ %D » 7 Power
Al —L"' * % o / B Supply
: GND | GND
H A +24v |- +24V
H —
: Encoder1

There are three different type of encoders used in this configuration

Encoderl is a 24V & differential type encoder

Encoder2 is a 12V & single-ended type encoder

Encoder3 is a 5V & single-ended type encoder

XOR1 must be set to 1 for internal active high logic

If A/B/Z signals of encoder2 are active low, the XOR2 bit must be set to 1 for
internal active high logic

If A/B/Z signals of encoder2 are active high, the XOR2 bit must be set to 0 for
internal active high logic

If A/B/Z signals of encoder3 are active low, the XOR3 bit must be set to 1 for
internal active high logic

If A/B/Z signals of encoder3 are active high, the XOR3 bit must be set to 0 for
internal active high logic
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1.5. Encoder Counting Mode

The internal counting logic is active high. Refer to Sec. 1.6 to use XOR control bits
for active high logic. There are 3 different counting modes given as follows:

- ~
CW/CCW Counting Mode [ A=>CW B->CCW J
Cw
CCW
Ecnoder Value 0 1 2 1 0 -1
\ J
- ~
Pulse/Direction Counting Mode [Fi"iF'ulse B> Directimﬂ
Pulse |_
Direction
Ecnoder Value 0 1 2 1 0 -1
\ J
- ~
Quadrant Counting Mode [ A>A BB W
A
B
EcnoderVaue 0 1 2 3 4 3 2 1 0 -1 -2
\ J
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1.6. XOR Control

The expected waveform of internal logic is active high as given in Sec. 1.5. User can
use XOR control bits to select the proper waveform as follows:

Case 1: differential input of X702, set XOR=1

XOR=1

R_G(J_u_ K- ﬁ

ﬁ

Case 2: active high single-ended input of X702/X703, set XOR=0

XOR=0

T T are

Case3: active low single-ended input of X702/X703, set XOR=1

XOR=1

J‘L_G%TWEWH
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The demo program, X702XOR.EXE, is design for X702 and X703XOR.EXE is
designed for X703. User can run X702XOR.EXE or X703XOR.EXE first to check
the initial value must be 0 as follows:

Run X702XOR.EXE

Press 1 <«uu— User set XOR1=1
Press 1 <«uum— User set XOR2=1

Press Any Key to Stop

oo

v T18BZW 1.26 [COM2:115200,N,8,11,FC=0,CTS=0, DIR=E:

i7188e >
i7188e>
i7188e >x7H2x0pr

A or 1> 7

8 or 1> 7
F1Bin1=-B88>
Z1Bin1=-B86>
F1Bin1=-B88>
F1Bin1=-B88>
F1BEin1=-B88>
F1Bin1=-B88>
F1BEin1=-B88>
F1Bin1=-B88>
FiBin1=-B88>
F1Bin1=-B88>
FiBin1=-B88>
F1Bin1=-B88>
FiBini =088

CROR2=1. Z2B2A2-=000>
CA0R2=1, Z2B2A2-808>
CROR2=1, Z2B2A2=000>
CROR2=1, Z2B2A2-A80>
CROR2=1, Z2B2A2=000>)
CROR2=1, Z2B2A2-A80>
CROR2=1, Z2B2A2=000>)
CROR2=1., Z2B2A2-080>
CHOR2=1, Z2B2A2-=-0080>
CROR2=1., Z2B2A2-080>
CHOR2=1, Z2B2A2-=-0080>
CROR2=1., Z2B2A2-080>
(HOR2=1, Z2B2Aa2=-080)

tE R SRS EEEEEEE

Initial=0 Initial=0

Note: user can set XOR1/XOR?2 to 0/0, 0/1, 1/0 or 1/1. The key point is = all ABZ
signals must be initial 0 & active high.
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1. Run X703XOR.EXE

2.Press 1  <u— User set XOR1=1
3.Press 1 < u— User set XOR2=1
4.Press] < — ser st XOR3=1
5. Press Any Key to Stop

v TIBBEW 1.26 [COM2:115200,K.8,11,FC0,CT3-0, DIR=EAW3I2APINGFROGY/188E-C\DE

i7188e>
i7188e>
i7188e >x7A3Ixor

8 opr 1> 7

A or 1> 7

8 or 1> 7
Z1B1n1=-8688>
Z1iBih1-=-B68>
Z1B1A1=6B88>
Z1iBih1-=-B68>
Z1B1n1=-8B88>
Z1B101-=-B688>
Z1B1n1=-8B88>
Z1B101-=-B688>
Z1B1n1 =688 >
Z1B101-=-B88>
Z1B1n1 =688 >
Z1B101=-6688>

CX0R2=1. Z2B2A2=-0080>
(XOR2=1. Z2B2A2-=-0080>
CXOR2=1. Z2B2A2-=-A08A>
(XOR2=1. Z2B2A2-=-0080>
CROR2=1. Z2B2A2-0A84>
(XOR2=1. Z2B2A2-=-0080>
CROR2=1. Z2B2A2-0A84>
(XOR2=1. Z2B2A2-=-0080>
CROR2=1. Z2B2A2-0A084>
CXOR2=1. Z2B2A2=0080>
CROR2=1. Z2B2A2-0A084>
CX0R2=1. Z2B2A2=0080>

CA0R3=1, Z3Z3n3=084)
CHOR3=1, Z3Z343=-084)
CAOR3=1, Z3Z3A3-=-0A84)
CHOR3=1, Z3Z343=-084)
CHOR3=1, Z3Z3n3-8A84>
CH0R3=1, Z3Z3n3-=-084>
CHOR3=1, Z3Z3n3-8A84>
CH0R3=1, Z3Z3n3-=-084>
CHOR3=1, Z3Z3n3-084
CHOR3=1, Z3Z3n3=084)
CHOR3=1, Z3Z3n3-084
CA0R3=1, Z3Z3n3=084>

ok ok ok ok K ok ok ok ok k%
LA I A A I A A O A

Initial=0 Initial=0 Initial=0

Note: user can set XOR1/XOR2/XOR3 to 0/0/0, 0/0/1, 0/1/0, 0/1/1,1/0/0,1/0/1,1/1/0
or 1/1/1. The key point is = all ABZ signals must be initial 0 & active high.
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2.

2.1.

/O Control Register

/O Control Registers of X702

1/0 Address |Read Write
0 Read bit7 ~ bit0 of encoderl Clear encoderl
(Sec. 2.1.3) (Sec. 2.1.3)
1 Read bitl5 ~ bit8 of encoderl N/A
(Sec. 2.1.3) (latch by read 0)
2 Read bit23 ~ bit16 of encoderl Clear encoder2
(Sec. 2.1.3) (no latch) (Sec. 2.1.4)
3 Read A/B/Z & encoderl counting|Set encoderl counting mode
mode. (Sec. 2.1.2) (Sec. 2.1.1)
4 Read bit7 ~ bit0 of encoder2 N/A
(Sec. 2.1.4)
5 Read bit15 ~ bit8 of encoder2 N/A
(Sec. 2.1.4) (latch by read 4)
6 Read bit23 ~ bit16 of encoder2 N/A
(Sec. 2.1.4) (no latch))
7 Read A/B/Z & encoder2 counting|Set encoder2 counting mode

mode. (Sec. 2.1.2)

(Sec.2.1.1)

X702/X703 User’s Manual, Nov/2004, Rev. 1.0




2.1.1. Set Encoder Counting Mode

Write address=3

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0 0 0 0 0 M1A M1B XOR1
Write address=7

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0 0 0 0 0 M2A M2B XOR2

® (M1AM1B) & XORL1 for encoder 1
(M2A,M2B) & XOR?2 for encoder 2
® XOR1=0-> select the normal logic of A1,B1,Z71
XOR1=1 - select the inverse logic of A1,B1,71
® XOR2=0-> select normal logic of A2,B2,Z2
XOR2=1 - select inverse logic of A2,B2,Z22
(MxA, MxB)=(0,0) - stop mode, no counting
(MxA, MxB)=(0,1) - select CW/CCW counting mode
(MxA, MxB)=(1,0) - select Pulse/Direction counting mode
(MxA, MxB)=(1,1) - select quadrant counting mode
Refer to Sec. 1.5 for more information about CW/CCW, Pulse/Direction &
guadrant counting mode
® Refer to Sec. 1.6 for more information about XOR1 & XOR?2
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2.1.2. Read A/B/Z & Encoder Counting Mode

Read address=3

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0 0 Z1 B1 Al M1A M1B XOR1
Read address=7

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0 0 Z2 B2 A2 M2A M2B XOR2

® (Z1,B1,Al) isthe logic status after XOR1, must be active high

® (Z2,B2,A2) is the logic status after XOR2, must be active high

® Referto Sec. 2.1.1 for more information about MxA, MxB, XORX

® Refer to Sec. 1.5 for more information about CW/CCW, Pulse/Direction &

guadrant counting mode
® Refer to Sec. 1.6 for more information about XOR1, XOR2 & XOR3
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2.1.3. Encoderl 24-bit Value

Read address=0

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ENA7 ENAG ENA5 ENA4 ENA3 ENA2 ENA1 ENAO
Read Address=1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ENA15 |ENA14 |ENA13 |[ENA12 |[ENA11 |ENA10 |ENA9 ENAS
Read address=2

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ENA23 |ENA22 |[ENA21 |ENA20 |ENA19 |[ENA18 |ENA17 |ENA16

® 24-bitencoderl 2> [EnA23 ~EnAO0], EnA23is MSB, EnA0 is LSB
When program read address 0, the ENA15 ~ ENAS8 will also be latched, but ENA23 ~
ENAL6 will not be latched. The correct codes to read 24-bit encoderl value are given
as follows:
read_encl(unsigned long *encl)
{
unsigned int HighByte,MiddleByte,LowByte,Check;
HighByte=inportb(2); // no latch
try_again:
LowByte=inportb(0);
MiddleByte=inportb(1);
Check=inportb(2); // no latch
if (Check 1=HighByte) // HighByte is changed

{

HighByte=Check;

goto try_again;

}
(*encl) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}

/' latch MiddleByte

® \Write any value to address 0 will clear EnA23 ~ ENAO to 0 as follows:
Outportb(0,0); /lclear [EnA23 ~ EnA0] to 0
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2.1.4. Encoder2 24-bit Value

Read address=4

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ENB7 ENB6 ENB5 ENB4 ENB3 ENB2 ENB1 ENBO
Read address=5

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ENB15 |ENB14 |ENB13 |[ENB12 |ENB11 |ENB10 |ENB9 ENBS
Read address=6

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ENB23 |ENB22 |[ENB21 |[ENB20 |ENB19 |ENB18 |[ENB17 |ENB16

® 24-bitencoder2 > [EnB23 ~ EnBO], EnB23 is MSB, EnBO0 is LSB
When program read address 4, the ENB15 ~ ENB8 will also be latched, but ENB23 ~
ENB16 will not be latched. The correct codes to read 24-bit encoder2 value are given
as follows:
read_enc2(unsigned long *enc2)
{
unsigned int HighByte,MiddleByte,LowByte,Check;
HighByte=inportb(6); // no latch
try_again2:
LowByte=inportb(4);
MiddleByte=inporth(5);
Check=inportb(6); // no latch
if (Check 1=HighByte) // HighByte is changed

{

HighByte=Check;

goto try_again2;

}
(*enc2) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}

/' latch MiddleByte

® \Write any value to address 4 will clear EnB23 ~ EnBO to 0 as follows:
Outportb(0,0); /lclear [EnB23 ~ EnBO] to 0
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2.2. 1/0O Control Registers of X703
1/0 Address |Read Write
0 Read bit7 ~ bit0 of encoderl Clear encoderl
(Sec. 2.2.3) (Sec. 2.2.3)
1 Read bitl5 ~ bit8 of encoderl N/A
(Sec. 2.2.3), (latch by read 0)
2 Read bit23 ~ bit16 of encoderl N/A
(Sec. 2.2.3), (latch by read 0)
3 Read A/B/Z & encoderl counting|Set encoderl counting mode
mode (Sec 2.2.2) (Sec. 2.2.1)
4 Read bit7 ~ bit0 of encoder2 Clear encoder2
(Sec. 2.2.4) (Sec. 2.2.4)
5 Read bitl5 ~ bit8 of encoder2 N/A
(Sec. 2.2.4), (latch by read 4)
6 Read bit23 ~ bit16 of encoder2 N/A
(Sec. 2.2.4), (latch by read 4)
7 Read A/B/Z & encoder2 counting|Set encoder2 counting m mode
mode (Sec 2.2.2) (Sec. 2.2.1)
8 Read bit7 ~ bit0 of encoder3 Clear encoder3
(Sec. 2.2.5) (Sec. 2.2.5)
9 Read bit15 ~ bit8 of encoder3 N/A
(Sec. 2.2.5), (latch by read 8)
10 Read bit23 ~ bit16 of encoder3 N/A
(Sec. 2.2.5), (latch by read 8)
11 Read A/B/Z & encoder3 counting|Set encoder3 counting mode
mode (Sec 2.2.2) (Sec. 2.2.1)
12 N/A N/A
13 N/A N/A
14 N/A N/A
15 N/A N/A
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2.2.1. Set Encoder Counting Mode
Write address=3
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0 0 0 0 0 M1A M1B XOR1
Write address=7
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0 0 0 0 0 M2A M2B XOR2
Write address=11
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0 0 0 0 0 M3A M3B XOR3
® (M1AM1B) & XORL1 for encoder 1
® (M2A,M2B) & XOR2 for encoder 2
® (M2A,M2B) & XOR2 for encoder 2
® XOR1=0-> select the normal logic of A1,B1,Z1
XOR1=1 > select the inverse logic of A1,B1,Z1
® XOR2=0-> select normal logic of A2,B2,Z2
XOR2=1 - select inverse logic of A2,B2,Z22
® XOR3=0-> select normal logic of A3,B3,Z3
XOR3=1 > select inverse logic of A3,B3,Z3
® (MxA, MxB)=(0,0) - stop mode, no counting
® (MxA, MxB)=(0,1) = select CW/CCW counting mode
® (MxA, MxB)=(1,0) = select Pulse/Direction counting mode
® (MxA, MxB)=(1,1) = select quadrant counting mode
® Refer to Sec. 1.5 for more information about CW/CCW, Pulse/Direction &
quadrant counting mode
® Refer to Sec. 1.6 for more information about XOR1, XOR2 & XOR3
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2.2.2. Read A/B/Z & Encoder Counting Mode
Read address=3

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0 0 Z1 Bl Al M1A M1B XOR1
Read address=7

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0 0 z2 B2 A2 M2A M2B XOR2
Read address=11

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0 0 Z3 B3 A3 M3A M3B XOR3
® (Z1,B1,Al) isthe logic status after XOR1, must be active high

® (Z2,B2,A2) is the logic status after XOR2, must be active high

® (Z3,B3,A3) is the logic status after XOR3, must be active high

® Refer to Sec. 2.2.1 for more information about MxA, MxB, XORX

® Refer to Sec. 1.5 for more information about CW/CCW, Pulse/Direction &

quadrant counting mode
Refer to Sec. 1.6 for more information about XOR1, XOR2 & XOR3
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2.2.3. Encoderl 24-bit Value

Read address=0

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnA7 EnA6 EnA5 EnA4 EnA3 EnA2 EnAl EnAO0
Read Address=1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnAl5 |EnAl4 |EnAl3 |EnAl2 |EnAll |EnAl0 |EnA9 EnAS8
Read address=2

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnA23 EnA22 EnA21 EnA20 EnA19 EnAl18 EnAl7 EnAl16

® 24-bitencoderl 2> [EnA23 ~EnAO0], EnA23is MSB, EnA0 is LSB

When program read address 0, the EnA23 ~ EnA8 will also be latched. The correct
codes to read 24-bit encoderl value are given as follows:

read_encl(unsigned long *encl)

{
unsigned int HighByte,MiddleByte,LowByte,Check;

LowByte=inportb(0);
MiddleByte=inportb(1);
HighByte=inportb(2);
(*encl) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
¥

/I latch MiddleByte & HighByte

® \Write any value to address 0 will clear EnA23 ~ ENAO to 0 as follows:
Outportb(0,0); /lclear [EnA23 ~ EnAO0] to O
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2.2.4. Encoder2 24-bit Value

Read address=4

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnB7 EnB6 EnB5 EnB4 EnB3 EnB2 EnB1 EnBO
Read Address=5

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnB15 |EnB14 |EnB13 |EnB12 |EnB11 |EnB10 |EnB9 EnBS8
Read address=6

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnB23 EnB22 EnB21 EnB20 EnB19 EnB18 EnB17 EnB16

® 24-bitencoder2 > [EnB23 ~ EnBO], EnB23 is MSB, EnBO0 is LSB
When program read address 4, the EnB23 ~ EnB8 will also be latched. The correct
codes to read 24-bit encoderl value are given as follows:

read_enc2(unsigned long *enc2)

{
unsigned int HighByte,MiddleByte,LowByte,Check;

LowByte=inportb(4);
MiddleByte=inporth(5);
HighByte=inportb(6);
(*encl) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}

/I latch MiddleByte & HighByte

® \Write any value to address 4 will clear EnB23 ~ EnBO to 0 as follows:
Outportb(4,0); /lclear [EnB23 ~ EnBO] to 0
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2.2.5. Encoder3 24-bit Value

Read address=8

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnC7 EnCo6 EnC5 EnC4 EnC3 EnC2 EnC1 EnCO
Read Address=9++

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnCl15 |EnCl14 |EnCl13 |EnC12 |EnC11 |EnC10 |ENnC9 EnC8
Read address=10

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
EnC23 EnC22 EnC21 EnC20 EnC19 EnC18 EnC17 EnC16

® 24-bitencoder3 > [EnC23 ~ENCO0], EnC23is MSB, EnCO is LSB
When program read address 8, the EnC23 ~ EnC8 will also be latched. The correct
codes to read 24-bit encoderl value are given as follows:

read_enc3(unsigned long *enc3)

{
unsigned int HighByte,MiddleByte,LowByte,Check;

LowByte=inportb(8);
MiddleByte=inportb(9);
HighByte=inportb(10);
(*enc3) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}

/I latch MiddleByte & HighByte

® \Write any value to address 8 will clear EnC23 ~ ENCO to 0 as follows:
Outportb(8,0); /lclear [EnC23 ~ EnCO0] to O

X702/X703 User’s Manual, Nov/2004, Rev. 1.0 ------




3.

Software Examples

The demo program of X702/X703 are given in the companion CD as follows:

—X702X0OR
—X702RENC

—=X702INT
—X703X0OR

—X703RENC

= Lib
‘ —X107
: —X702—
CD —Napdos\7188e\MiniOS7\demo\BC\ —-loexpbus —
: —X 703
X608
— Watchdog

User’s manual :

CD\Napdos\7188x\manual\hardware\x702x703.pdf

User can download these demo programs from our web site as follows:

Web-site —

User’smanual :

— Lib
— X107

fip.icpdas.com/pub/cd/8000cd/ _| loexpbus —
napdos/7188e/minios7/demo/bc

L X608

- Watchdog

=X703INT

—X702X0OR

—X702=4=X702RENC

=X702INT
—X703XOR

—X703==X703RENC

—=X703INT

ftp.icpdas.com/pub/cd/8000cd/napdos/7188x/hardware/X702X703.pdf

All demo program are coded as follows:

Using BC,
Using 7188EL.LIB

Main program - MAIN.C
One project file for BC
One execution file

Large model
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3.1. X702 Demo Program

3.1.1. Read A/B/Z Demo, X702XOR.EXE

® Main program - MAIN.C

® Project file > X702XOR.PRJ
#include <stdio.h>

#include <stdlib.h>

#include "..\.\lib\7188E.h"

int xorl,xor2;

main()

{

Print("\nxorl = (0 or 1) ?");
xorl=Getch()-'0"; if (xorl) xorl=1;
Print("\nxor2 = (0 or 1) ?*);
xor2=Getch()-'0'; if (xor2) xor2=1;

outportb(3,xorl); // set xorl & counting model=stop
outportb(7,xor2); // set xor2 & counting mode2=stop

for (;;)
{

if (Kbhit())
{ Set Xor & Counting Mode

Getch(); return;
}
show_abz();
DelayMs(100);
}
}

show_abz()
{ Read ABZ status

int zbal,zba2,i; /

zbal=inport(3); // read ABZ status & counting mode of encoderl
zba2=inport(7); // read ABZ status & counting mode of encoder2
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Print("\n(XOR1=%d, Z1B1A1=",xorl);
for (i=0; i<3; i++)

{

if (zbal&0x20) Print("1"); else Print("0");

zbal = (zbal<<l);
}

Print(") * (XOR2=%d, Z2B2A2="x0r2);
for (i=0; i<3; i++)

{

Show ABZ status

if (zba2&0x20) Print("1"); else Print("0");

zba2 = (zba2<<1);
}

Press 1 <«uu— User set XOR1=1
Press 1 <uuu— User set XOR2=1

Print(")");

}

1. Run X702XOR.EXE
2.

3.

4.  Press Any Key to Stop

188XW 1.26 [COM2:115200,N,8,1],FC=0,CTE=0, DIR=E:

i7188e >
i7188e>
i7188e >x7H2x0pr

A or 1> 7

8 or 1> 7
F1Bin1=-B88>
Z1Bin1=-B86>
F1Bin1=-B88>
F1Bin1=-B88>
F1BEin1=-B88>
F1Bin1=-B88>
F1BEin1=-B88>
F1Bin1=-B88>
FiBin1=-B88>
F1Bin1=-B88>
FiBin1=-B88>
F1Bin1=-B88>
FiBini =088

tE R SRS EEEEEEE

CROR2=1.
CAOR2-=1.
CROR2=1.
CROR2=1.
CHOR2=1.
CROR2=1.
CHOR2=1.
CROR2=1.
(HOR2=1.
CROR2=1.
(HOR2=1.
CROR2=1.
(HOR2=1.

Z2B2A2=000>
Z2B2A2=-808>
Z2B2A2=000>
Z2B2A2-A00>
Z2B2A2=000>
Z2B2A2-A00>
Z2B2A2=000>
Z2B2A2-=-A80>
Z2B2A2 =000
Z2B2A2-=-A80>
Z2B2A2 =000
Z2B2A2-=-A80>
Z2B2A2 =080

Initial=0

Initial=0
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3.1.2. Read Encoder Demo, X702RENC.EXE

® Main program - MAIN.C

® Projectfile > X702RENC.PRJ

#include <stdio.h>

#include <stdlib.h>

#include "..\.\lib\7188E.h"

int xorl,xor2,model,mode2;
unsigned long EncVall,EncVal2;
main()

{

Print("\nxorl = (0 or 1) ?*);
xorl=Getch()-'0"; if (xorl) xorl=1;
try_againl:

Print("*\nmodel = (0=stop,1=cw/ccw,2=pule/dir,3=a/b) ?");

model=Getch();
switch(model)
{
case '0" : break;
case '1': xorl+=0x02; break;
case '2': xorl+=0x04; break;
case '3' : xorl+=0x06; break;
default : goto try againil;
}
Print("\nxor2 = (0 or 1) ?*);
xor2=Getch()-'0; if (xor2) xor2=1;
try_again2:

/I stop

Il cw/cew
/I pulse/dir
Ialb

Set XOR1 & Counting Model

Print(*\nmode2 = (0=stop,1=cw/ccw,2=pule/dir,3=a/b) ?");

mode2=Getch();

switch(mode2)
{
case '0" : break;
case '1': xor2+=0x02; break;
case '2': xor2+=0x04; break;
case '3' : xor2+=0x06; break;
default : goto try again2;
}

/I stop

Il cw/cecw
/I pulse/dir
I'alb

Set XOR2 & Counting Mode2

X702/X703 User’s Manual, Nov/2004, Rev. 1.0 ------ 47/59




outportb(3,xorl); // set xorl & counting model
outportb(7,xor2); // set xor2 & counting mode2

outportb(0,0);  // clear encoderl to 0

Clear encoderl & encoder?2

outportb(4,0);  // clear encoder2 to 0

for (;;)
{
if (Kbhit())
{
Getch(); return;

¥

read_encl(&EncVall);

read_enc2(&EncVal2);
Print(*\n(model=%x,enc1=%Ilx)
(mode2=%x,enc2=%Ix)",xor1,EncVall,xor2,EncVal2);
DelayMs(100);

}

}

read_encl(unsigned long *encl)

{
unsigned int HighByte,MiddleByte,LowByte,Check;

HighByte=inportb(2); // no latch
try_again:
LowByte=inportb(0); // latch MiddleByte
MiddleByte=inportb(1);
Check=inportb(2); // no latch
if (Check !=HighByte) // HighByte is changed
{
HighByte=Check;
goto try_again;

¥

(*encl) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;

¥

Get 24-bit encoderl
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read_enc2(unsigned long *enc?2)

{

unsigned int HighByte,MiddleByte,LowByte,Check;

HighByte=inportb(6);
try_again:
LowByte=inporth(4);

MiddleByte=inporth(5);

/I no latch

/I latch MiddleByte

Check=inportb(6); // no latch
if (Check !=HighByte) // HighByte is changed

(*enc2) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;

o 0~ DN Py

{
HighByte=Check;
goto try_again;

¥

Run X702RENC.EXE

Press 1 _
Press 1 _
Press 1 _
Press 1 _

Press Any Key to Stop

User set XOR1=1
User set counting model = cw/ccw
User set XOR2=1
User set counting mode2 = cw/ccw

Get 24-bit encoder2

- 7188XW 1.26 [COM?2:115200,,8,1],FC=0,CTS-0, DIR=E:

i?188e>run xYA2renc

word = (@ or 12 ¥
model = (A=stop.,l=cw/ ccuw.2=pulesdir,.3=a~h>» 7
wxord = (A or 1> 7
mode2 = (B==ztop.,l=cwsccu.2=pulesdir,3=a<h> 7

Cmodel=3,.encl=8%
Cmodel=3.encl1=02
Cmodel=3,.encl=02>
Cmodel=3.encl=02>
Cmodel=3.encl=1>
Cmodel=3,.encl=1>
Cmodel=3.encl=12
Cmodel=3,.encl=1>
Cmodel=3.encl=1>
Cmodel=3,.encl=2>
Cmodel=3,.encl=2%
Cmodel=3,.encl=22
Cmodel=3,.encl=2>
Cmodel=3.encl=2>
Cmodel=3.encl=3>
Cmodel=3,.encl=3>
Cmodel=3.encl1=3>
i7188e>

Cmode2=3,.enc2=08>%

Cmode2=3.enc2=0>

Cmode2=3,.enc2=0>

Cmode2=3.enc2=0>

Cmode2=3.enc2=ffffff>
Cmode2=3,enc2=FFfFffff>
Cmode2=3.enc2=ffffff>
Cmode2=3,.enc2=ffffff>
Cmode2=3.enc2=Ffffff>
Cmode2=3.enc2=fffffe>
Cmode2=3.,enc2=fffffel>
Cmode2=3.enc2=fffffe>
Cmode2=3,.enc2=fffffe’
Cmode2=3.enc2=fffffe>
(mode2=3.,enc2=fffffd>
Cmode2=3.,enc2=Fffffd>
Cmode2=3.enc2=fffffd>

@ |nitial count=0

Up counting

Down counting
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3.1.3.

Z Interrupt Demo, X702INT.EXE

Main program - MAIN.C
Interrupt service routine = INT.C

Project file - X702INT.PRJ
Z1 - to int0 of 7188Xb or 7188EX

Z2 - to intl of 7188XB or 7188EX

The main.c is given as follows:

#include <stdio.h>
#include <stdlib.h>
#include ".\.\lib\7188E.h"

int xorl,xor2,model,mode2;
unsigned long EncVall,EncVal2;
extern unsigned long EncLatchl,EncLatch2;//defined in int.c

main()

{

Print("\nxorl = (0 or 1) ?*);
xorl=Getch()-'0"; if (xorl) xorl=1;

try_againl:

Print("\nmodel = (0=stop,1=cw/ccw,2=pule/dir,3=a/b) ?");
model=Getch();
switch(model)

{

case '0":

case '1'
case '2'
case '3'
default
}

break; /I stop

: Xorl+=0x02; break;  // cwlccw
: Xorl+=0x04; break; /I pulse/dir
: Xorl+=0x06; break; // a/b

: goto try_againi;

X702/X703 User’s Manual, Nov/2004, Rev. 1.0



Print("\nxor2 = (0 or 1) ?*);

xor2=Getch()-'0; if (xor2) xor2=1;

try_again2:

Print("\nmode2 = (0=stop,1=cw/ccw,2=pule/dir,3=a/b) ?");

mode2=Getch();

switch(mode2)
{
case '0" : break; /I stop
case 'l': xor2+=0x02; break;  // cw/ccw
case '2': xor2+=0x04; break;  // pulse/dir
case '3': xor2+=0x06; break;  //a/b
default : goto try again2;

¥

outportb(3,xorl); // set xorl & counting model
outportb(7,xor2); // set xor2 & counting mode2
outportb(0,0);  // clear encoderl to 0
outportb(4,0);  // clear encoder2 to 0

InstallintOlsr();

PR—— Install interrupt service routine for Z1 & Z2
InstallintlIsr();

for (;;)

{

if (Kbhit())
{
RestorelntOlsr();
Restorelntllsr();
Getch(); return;

¥

read_encl(&EncVall);

read_enc2(&EncVal2);

Print("\n(model=%x,enc1=%Ix)mode2=%x,enc2=%Ix)"
,xorl,EncVall,xor2,EncVal2);

Print("(Latch1=%Ilx,Latch2=%Ilx)",EncLatch1,EncLatch?2);

DelayMs(100); 1

¥

) Show values latched by Z1 & Z2
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read_encl(unsigned long *encl)

{
unsigned int HighByte,MiddleByte,LowByte,Check;

HighByte=inportb(2); // no latch
try_again:
LowByte=inportb(0); // latch MiddleByte
MiddleByte=inportb(1);
Check=inportb(2); // no latch
if (Check !=HighByte) // HighByte is changed
{
HighByte=Check;
goto try_again;

¥

(*encl) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}

read_enc2(unsigned long *enc2)

{

unsigned int HighByte,MiddleByte,LowByte,Check;
unsigned long enc;

HighByte=inportb(6); // no latch
try_again:
LowByte=inportb(4); // latch MiddleByte
MiddleByte=inporth(5);
Check=inportb(6); // no latch
if (Check !=HighByte) // HighByte is changed
{
HighByte=Check;
goto try_again;

¥

(*enc2) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}
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The int.c is given as follows:

#include <stdio.h>
#include <stdlib.h>
#include ".\.\lib\7188e.h"

#define EOITYPE_INTO 0x0c

#define EOITYPE_INT1 0x0d

#define INT_EOI Oxff22 /I End-of-interrupt register
#define INT_MASK Oxff28 /I Interrupt mask register

unsigned long EncLatchl,EncLatch2;

unsigned long OldIntVect0=0,0ldIntVect1=0,0ldIntVect4=0;
unsigned long far *IntVect=(unsigned long far *)0OL;
void interrupt IntOlsr(void)

{
read_encl(&EncLatchl); €= Encoderl latched by Z1
outpw(INT_EOILEOITYPE_INTO);

}

void InstallIntOlsr(void)

{
OldIntVectO=IntVect[0xO0C]; // save old ISR

IntVect[0x0C]=(unsigned long)IntOlsr; // install new ISR
outpw(INT_MASK, inpw(INT_MASK)&O0xffef);// enable INT-0
}

void RestorelntOlsr(void)
{
if(OldIntVect0){
IntVect[0x0C]=0ldIntVectO; Il restore OLD ISR
outpw(INT_MASK,inpw(INT_MASK)|0x0010);// disable INT-0

¥
¥

void interrupt Intlisr(void)

{

read_enc2(&EncLatch2); 4| Encoder2 latched by Z2
outpw(INT_EOI,EOITYPE_INTL);

¥
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void Installintlisr(void)

{
OldIntVectl=IntVect[0x0D]; // save old ISR

IntVect[0xOD]=(unsigned long)Intllsr; // install new ISR
outpw(INT_MASK, inpw(INT_MASK)&O0xffdf);// enable INT-1

¥

void RestorelntlIsr(void)

{
if(OldIntVectl){
IntVect[0x0D]=OldIntVect1,; /I restore OLD ISR
outpw(INT_MASK,inpw(INT_MASK)|0x0020);// disable INT-1
}
}
1. Run X702INT.EXE
2. Press] <u— User set XOR1=1
3. Press] < ue—— ser set counting model = cw/ccw
4. Press] <u— User set XOR2=1
5. Press] < u—ser set counting mode2 = cw/ccw
6. Press Any Key to Stop

c+ J1B8XW 1.26 [COM2:115200,N,8,1L,FC=0,CTE-0, DIR=-EAW3INPINGPROGYI188E-

A or 1> 7

(B=stop,.l=cwsccw, 2=pulesdivr,3I=ash> ?
word = (A o 12> 7
mode2 = (B=ztop.l=cw ccw,2=pulesdir,.3=a-h> 7
Cmodel=3.,encl=H} (mode2=3.,enc2=A>{Latchl=8.Latch2=8%
Cmodel=3.encl=1» (mode2=3.enc2=ffffffr<Latchl=A,Latch2=0>
Cmodel=3.encl=1>» (modeZ2=3.enc2=ffffffr<Latchl=0A,Latch2=H>
Cmodel=3.,encl=1% {(mode2=3.,enc2=FfFffff>{Latchl=A,Latch2=H%
Cmodel=3.encl=2>) (mode2=3.enc2=fffffer{Latchl=A,Latch2=0»
Cmodel=3.encl=2> (modeZ2=3.enc2=fffffer{Latchl=2, Latch2=fffffel
Cmodel=3.,encl=3) (mode2=3.,enc2=Ffffffd>{Latchl=3,Latch2=Fffffd>
Cmodel=3.encl=3>) (mode2=3.enc2=fffffd><Latchl=3,Latch2=Fffffd>
Cmodel=3.encl=3> (modeZ2=3.enc2=fffffd><{Latchl=3,Latch2=fffffd>
Cmodel=3.,encl=4) (mode2=3.,enc2=fffffcr{Latchl=3, Latch2=Fffffd>
Cmodel=3.encl=4) (mode2=3.enc2=fffffcr{Latchl=3,Latch2=Fffffd>
Cmodel=3.encl=5> (modeZ2=3.enc2=fffffh>{Latchl=3,Latch2=fffffd>
Cmodel=3.,encl=5) {(mode2=3.,enc2=FFFfffh>{Latchl=3,Latch2=FFFffd>
Cmodel=3.encl=6> (mode2=3.enc2=fffffar{Latchl=3,Latch2=Fffffd>
fmudei=3,enc1=ﬁ) (mode2=3.enc2=fffffa>{Latchl=3,Latch2=fffffd>

Up counting Down counting Latch by Int0 Latch by Intl
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3.2. X703 Demo Program

3.2.1. Read A/B/Z Demo, X703XOR.EXE

® Main program - MAIN.C
® Projectfile > X702XOR.PRJ
® MAIN.C is similar to Sec. 3.1.1.

1. Run X703XOR.EXE

2.Press 1  <—

3.Press 1 < u— User set XOR2=1
4.Press] < u— ser set XOR3=1
5. Press Any Key to Stop

v TIBBEW 1.26 [COM2:115200,K.8,11,FC0,CT3-0, DIR=EAW3I2APINGFROGY/188E-C\DE

i7188e>
i7188e>
i7188e >x7A3Ixor

8 opr 1> 7

A or 1> 7

8 or 1> 7
Z1B1n1=-8688>
Z1iBih1-=-B68>
Z1B1A1=6B88>
Z1iBih1-=-B68>
Z1B1n1=-8B88>
Z1B101-=-B688>
Z1B1n1=-8B88>
Z1B101-=-B688>
Z1B1n1 =688 >
Z1B101-=-B88>
Z1B1n1 =688 >
Z1B101=-6688>

CX0R2=1. Z2B2A2=-0080>
(XOR2=1. Z2B2A2-=-0080>
CXOR2=1. Z2B2A2-=-A08A>
(XOR2=1. Z2B2A2-=-0080>
CROR2=1. Z2B2A2-0A84>
(XOR2=1. Z2B2A2-=-0080>
CROR2=1. Z2B2A2-0A84>
(XOR2=1. Z2B2A2-=-0080>
CROR2=1. Z2B2A2-0A084>
CXOR2=1. Z2B2A2=0080>
CROR2=1. Z2B2A2-0A084>
CX0R2=1. Z2B2A2=0080>

CA0R3=1, Z3Z3n3=084)
CHOR3=1, Z3Z343=-084)
CAOR3=1, Z3Z3A3-=-0A84)
CHOR3=1, Z3Z343=-084)
CHOR3=1, Z3Z3n3-8A84>
CH0R3=1, Z3Z3n3-=-084>
CHOR3=1, Z3Z3n3-8A84>
CH0R3=1, Z3Z3n3-=-084>
CHOR3=1, Z3Z3n3-084
CHOR3=1, Z3Z3n3=084)
CHOR3=1, Z3Z3n3-084
CA0R3=1, Z3Z3n3=084>

ok ok ok ok K ok ok ok ok k%
LA I A A I A A O A

Initial=0 Initial=0 Initial=0
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Read Encoder Demo, X703RENC.EXE

Project file > X702RENC.PRJ
MAIN.C is similar to Sec. 3.1.2.

Press 1 «uu—— User set XOR1=1
Press | <«uu—— User set counting model = cw/ccw
Press 1 «uu— User set XOR2=1
Press | <«uu—— User set counting mode2 = cw/ccw
Press 1 <«u—— User set XOR3=1
Press 1 <«uu— User set counting mode3 = cw/ccw

3.2.2.

® Main program - MAIN.C
()

()

1. Run X703RENC.EXE
2.

3.

4.

5.

6.

7.

8.

Press Any Key to Stop

co. T188XW 1.26 [COM2:115200,N,8,1],FC=0,CT5=0, DIR=EAW3IZ\FINGFE(
1188 EXx7A3renc . exe

worl = (@ or 12 7
model = <B=stop.l=cw/ccu,.2=pulersdir.J=a~bh> ¥

8 or 1> 7
(B=stop.l=cwsccu.Z2=pulesdir.3I=arh> ?

B or 1> 7
= {(A=ztop.1l=cw ccu.2=pulesdir,3=a-h> ?

(model=3,.encl=8>
C(model=3.encl=A>
{model=3.encl=1%
C(model=3.encl=1>
(model=3.encl=2>
(model=3.encl=2>
C(model=3.encl=2>
{model=3,.encl=3>»
(model=3.encl=3>
(model=3.encl=4>
(model=3.encl=4>
C(model=3.encl=5>
{model=3,.encl=5}
C(model=3.encl=5>
{model=3.encl=6>
(model=3.encl=6>

(modeZ2=3,.encZ2=0> (model=3.enci=0>

(modeZ2=3,.enc2=A> (mode3d=3.enc3i=0>

(mode2=3,.enc2=1> <(moded=3.encI=FfFffff
(modeZ2=3.enc2=1>» (mode3d=3.enci=Fffffff>
(modeZ2=3,.enc2=2> (modeld=3.enci=Ffffffe
(modeZ2=3,.enc2=2>» (model=3.enci=fffffer
CmodeZ2=3.enc2=2> C(mode3d=3.enci=Ffffffer
(mode2=3,enc2=3} (moded=3,.encI=FfFfffd>
(modeZ2=3.enc2=3> C(mode3d=3.enci=Ffffffd>
(modeZ2=3,.enc2=4) (modeld=3.enci=Fffffcr
(modeZ2=3,.enc2=4} (model=3.enci=fffffc
CmodeZ2=3,.enc2=5> C(mode3d=3.enci=Fffffh
(mode2=3,enc2=5>} (moded=3.encI=Fffffh»
(modeZ2=3.enc2=5>» C(mode3d=3.enci=Ffffffh>
(modeZ2=3,.enc2=63} (moded=3.enci=Fffffar
(modeZ2=3.enc2=6> (moded=3.enci=fffffar

i7188E> f

t

Up counting Down counting
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Read to 0/4/8 will latch the high bytes of encoder 1/2/3 as follows:

read_encl(unsigned long *encl)

{
unsigned int HighByte,MiddleByte,LowByte,Check;

LowByte=inportb(0); // latch MiddleByte & HighByte
MiddleByte=inportb(1);

HighByte=inportb(2);

(*encl) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}

read_enc2(unsigned long *enc?2)

{
unsigned int HighByte,MiddleByte,LowByte,Check;

LowByte=inportb(4); /I latch MiddleByte & HighByte
MiddleByte=inporth(5);

HighByte=inportb(6);

(*enc2) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}

read_enc3(unsigned long *enc3)

{
unsigned int HighByte,MiddleByte,LowByte,Check;

LowByte=inportb(8); // latch MiddleByte & HighByte
MiddleByte=inporth(9);

HighByte=inportb(10);

(*enc3) = (((long)HighByte)<<16) + (MiddleByte<<8) + LowByte;
}
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3.2.3. ZlInterrupt Demo, X703INT.EXE

Main program - MAIN.C
Interrupt service routine > INT.C

Project file - XT703INT.PRJ
MAIN.C & INT.C are similar to Sec. 3.1.3.
Z1 - to int0 of 7188Xb or 7188EX

Z2 - to intl of 7188XB or 7188EX

Z3 - to int4 of 7188XB or 7188EX

Run X703INT.EXE

Press 1 «uu— User set XOR1=1
Press | <«uu— User set counting model = cw/ccw
Press 1 «uu—— User set XOR2=1
Press 1 <«uu— User set counting mode2 = cw/ccw
Press 1 <«uu—— User set XOR3=1
Press 1 <«uu—— User set counting mode3 = cw/ccw

Press Any Key to Stop

O N o gk owbdE

s+ T188XW 1.26 [COM?2:115200,N,8,1],FC=0,CTS=0, DIR=EAW32\F
i7188E>

i7188E>

i7188E>x7@3int

word = (@ or 12> ¥

model = (B=ztop.l=cw/ ccw.2=pulesdir.3=a-h> 7
xor2 = (@ or 12 7

mode?2 = (B=ztop.l=cwsccw.2=pulesdir.3=a-h> 7
worl = (@ opr 12> ¥

moded = (B=stop.l=cwsccw.2=pulesdir.3=a~h> ¥
Cencls2-,3=0.8.08> (Latchl-2-3=0.8.08>

Cencls 2,3=1.1_ffffff> (Latchl- 2-3=0.8.8>
Cencls2-3=1,1.ffffff> (Latchl 2-3=00.8.8>
Cencls2,3=2.2 _fffffe) (Latchl /2-3=0.8_.8)>
Cencls 2,3=2.2 _fffffe) (Latchl- 2-3=2_.2_fffffe)
Cencls2-,3=2.2 . fffffe) (Latchl/2-3=2.2 . fffffe’
Cencls2,3=3.3_ fFfffd) (Latchl /2-3=3.3_fffffd>
Cencls2,3=3,.3 . fffffd> (Latchl 2--3=3.3_.fffffd>
Cencls2-3=4.4 . fffffc) (Latchl/2-3=3.3.fffffd>
Cencls2/3=4.4 _ fffffc) (Latchl /2-3=3.3_fffffd>
Cencls2,3=5.5 FfFffffh) (Latchl 2--3=3.3_.fffffd>
§$EEEE§/3=5.5.PPPPPh) CLatchl 2-3=3_.3.fffffd>
i

Encoder 1/2/3 Latch encoders by Z1/Z22/Z3
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The interrupt service routines for Z3 are given as follows:

#define EOITYPE_INTO 0x0c

#define EOITYPE_INT1 0x0d

#define EOITYPE_INT4 0x10

#define INT_EOI 0xff22 /I End-of-interrupt register
#define INT_MASK Oxff28 /I Interrupt mask register

unsigned long EncLatchl,EncLatch2,EncLatch3;

unsigned long OldIntVect0=0,0ldIntVect1=0,0ldIntVect4=0;
unsigned long far *IntVect=(unsigned long far *)0OL;

void interrupt Int4lsr(void)

{
read_enc3(&EncLatch3);

outpw(INT_EOI,EOITYPE_INT4);
}

void Installint4isr(void)

{
OldIntVectO=IntVect[0x10]; /l save old ISR

IntVect[0x10]=(unsigned long)Int4lisr; // install new ISR
outpw(INT_MASK, inpw(INT_MASK)&O0xfeff);// enable INT-4

¥

void Restorelnt4lsr(void)

{
if(OldIntVect4){
IntVect[0x10]=0ldIntVect4; // restore OLD ISR
outpw(INT_MASK,inpw(INT_MASK)|0x0100);// disable INT-4
}
}
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