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ZEN2011P

PROGRAMMABLE UNIVERSAL COUNTER

Description
is a 24 bit programmable universa l coun ter LSI.ZENIC INC. ZEN2011P

TH E counts pha se-sh ift ed signa ls and up/down pu lse signa ls, genera ted from rota ry encoders or linea rZEN2011P
sca les.

Since the coun ter response speed is a s h igh as 8MHz(MAX),the is used in a var iety of high speedZEN2011P
services including digita l servo con t rol and precision measuremen t .

TH E is provided with a funct ion which monitors inpu t signa ls a nd detect s any abnormal inpu tZEN2011P
accompan ied with noise or other distu rba nces, so tha t the relia bility of coun ted va lues a re secured.

1, Features
24bit binary up/down counter .
Coun ter r esponse speed:

8MHz.(MAX) ( CLK f = 8MH z a t 50% duty)0

Inpu t fr equency of coun t pulse.
Two phase-sh ifted pu lses signa l inpu t :

A/B pha se inpu t DC ~ 2MHz.
(less than f 1/4)0 ~

Up/down pulse signa l input :
Up/down inpu t DC ~ 4MH z
(less than f 1/2)0 ~

CLK frequency DC ~ 8MH z.
(MAX.: du ty ra t io 50%)

Direct ion recogn it ion for up/down coun t
Abnormal inpu t detect ion cir cu it .
P reloa d register for the up/down counter .
La tch register for the up/down counter .
Reference va lue - coun t va lue coincidence

detect ion funct ion .
On-chip sta tus r egister .
Coun ter opera t ion mode.

Quad/double/single edge eva lua t ion .
(for phase-sh ift ed signa l and single pu lse)

Coun t direct ion select ion .
Coun ter clea r con t rol:synchronous/

asynchronous clear .
Comma nd mode

Mode 0:
1 ch . r eference va lue - coun t va lue
coincidence detect ion funct ion .

Mode 1:
Mode 0 inst ruct ion set compat ible.
2 ch . r eference va lue - coun t va lue
coincidence detect ion funct ion .
Logica l OR outpu t of each coincidence
detect ions ava ila ble.
In ter rupt ou tput under some condit ions
ava ilable.

8 bit da ta bus.
Low power CMOS technology.
TTL compat ible.
Single 5V power supply.
28 pin DIP .

Typical Applications
NC machine tools
Precision posit ioners
Robot a rm con t roller s
Speed con t roller s for rota t ing machines
E lect ron ic ga uges
Frequency counter s

Pin configuration
(Top View)

EXTA 28 VDD1
CLK 2 27 UD/AB

RESET 3 26 DIR
CE 4 25 SEL0

Z

C/D 5 24 SEL1

E

RD 6 23 SEL2

N

WR 7 22 A/UP

2

LD 8 21 B/DN

0

LT 9 20 Z/CLR

1

D0 10 19 EXTB

1

D1 11 18 D7

P

D2 12 17 D6
D3 13 16 D5

VSS 14 15 D4
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2, Block diagram

*
Mode 1 EXTA

LT EXTBCom mand register
LD Command (8bit )
C/D
WR decoder
RD Mode 0

Com mand registerCE
(8bit )

*
Mode 1

Sta tus r egister Funct ion
(8bit ) con t rol

EQA EQB

Reference reg. A
(24bit )

Compa ra tor A
(24bit )

*
Reference reg. B

(24bit )

*
Compa ra tor B

(24bit )

La tch register
(24bit )

RESET
SEL0 SEL2~
UD/AB Up/down counter
DIR (24bit )

AI
UP PULSEA/UP Direct ion
DOWN PULSEB/DN recogn it ion
COUNTER CLEARZ/CLR for up/down

CLK Preloa d register
(24bit )

VDD
VSS

D7~D0 Note:Blocks ma rked(*) a re va lid a t mode 1-
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3, Pin Description
(1)
EXTA Externa l A(Outpu t )

Th is outpu t depends on the command mode.
In mode 0, EXTA outputs the equa l signa l

(EQA).
In Mode 1, either of da ta (EQA),
(EQA+EQB) or (INTEQA) is selected by the

command and it is outpu t .
Refer to "5-3 Mode 1 command format".

(2)
CLK Clock(Input :single phase clock)

The CLK serves a s a clock inpu t solely to
synchronize the in terna l circu it opera t ion of
the .ZEN2011P

(3)
RESET Reset (Inpu t )

The RESET in it ia lizes the up/down coun ter ,
pha se discr imina t ion circuit , comma nd
register ,and sta tus register .

(4)
CE Chip enable(Inpu t)

A "Low" level a t th is inpu t ena bles the
to accept a command or a da taZEN2011P

input from the CPU dur ing a wr ite cycle,
or to t ransmit a da ta to the CPU dur ing
a read cycle.

(5)
C/D Comma nd/da ta select (Input )

The C/D defines the type of in forma t ion
t ra nsfer per formed between the CPU and
the .ZEN2011P

(6)
RD Read st robing(Input )

The RD is a st robing signa l for rea ding
da ta from an in terna l r egister .

(7)
WR Write st robing(Input )

The WR is a st robing signa l for wr it ing
da ta in to an in terna l r egister .

(8)
LD Data loading to the counter*(Inpu t)

The LD collect ively t ra nsmit s the da ta
stored in the preload register to the
up/down coun ter .

(9)
LT Coun t da ta la tch*(Inpu t )

The LT collect ively stores the da ta of
the up/down coun ter in to the rea ding
register .

(10~13,15~18)
D0~ Da ta bus(Bidir ect iona l 3-sta te)

D7

(19)
EXTB Externa l B (I/O)

The da ta set depending on the command is
input or ou tpu t .
In mode 0, EXTB is set as univar sa l input
termina l U and it is mon itored by the sta tus
register .
In Mode 1, EXTB is set a s a n ou tpu t termina l,
either of da ta (EQB), (INTAI) or (INTEQB)
is selected by the comma nd and it is ou tpu t .
Refer to "5-3. Mode 1 comma nd forma t".

(20)
Z/CLR Counter clea r*(Inpu t )

The Z/CLR accepts r eset signa l wh ich clear s
the up/down coun ter da ta .

(21)
B/DN Count pu lse input B or DN*(Inpu t )
(22)
A/UP Count pu lse input A or UP*(Inpu t )

The B/DN and A/UP a ccepts count pulse
signa ls for the 24 bit coun ter .

(23~25)
SEL0~SEL2

Coun ter mode select (Input )
The condit ions of these pins define the
coun ter opera t ion mode to single phase or to
dua l phase.
Th is defin it ion is effect ive when UD/AB

="Low".
(26)
DIR Coun ter dir ect ion select (Inpu t )

The DIR selects the coun t direct ion of the
up/down coun ter .

(27)
UD/AB Up/down or dua l phase pu lse mode select

(Inpu t )
P lea se refer to the para graph of "4-3.
Select ion of counter opera t ion mode".

(14)
VSS Ground(0v)
(28)
VDD Supply volta ge(+5v)

Note: Signa ls with (*)mark are sampled by CLK.
Sampled a t the r ising edge of CLK:

Z/CLR,B/DN,A/UP
Sampled a t the fa iling edge of CLK:

LD,LT.
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4, Operation

The opera t ion of is cont rolled with theZEN2011P
system software. To use th is counter , it is necessa ry
to specify "command words", "coun ter reference
va lue",and "coun ted va lue" in a dva nce.
Since the t iming is synchron ized which t r ansfer da ta
between the up/down coun ter a nd other registers, the
da ta r ea d/wr ite, comma nd write, a nd sta tus r ead can
be car r ied ou t evenwhen the counter is opera t ing.

4-1.Command mode

In , two kinds of system mode descr ibed inZEN2011P
the following ca n be selected.
F ir st of a ll, it is necessa ry to select eitherof system
mode by the command in in it ia liza t ion . Next , it is
necessary to specify a command word, a coun ter
va lue, and a va lue of ea ch register necessary for
in it ia lizing the coun t opera t ion beforehand.

(1) Mode 0 After comma nd:90H is execu ted(
)or system reset

EXTB (pin No.19) is set a s univer sa l inpu t
termina l U.
The reference register -A and the compa ra tor -A
become effect ive.

)(2) Mode 1 ( After comma nd:91H is executed
In th is mode it is ava ila ble as for a ll inst ruct ion
set s of mode 0.
EXTB (pin No.19) is set in the ou tpu t termina l.
Moreover , EXTA (pin No.1) and EXTB (pin
No.19) can cont rol the ou tput da ta by the
inst ruct ion set of Mode 1.
Moreover , the reference register -B a nd the
compara tor -B become effect ive.

4-2.Read/write logic

The read or wr ite opera t ion of the isZEN2011P
selected using four signa ls, CE , C/D, RD, a nd WR.
Deta il of the select ion is shown in Tab.1.

Tab.1 The read/write operation

Opera t ionCE C/D RD WR

H X X X Disable(da ta bus is a t h igh
impeda nce condit ion )

L L L H Data rea d(la tch register )

L L H L Data wr ite(preload,r efer ence
register , up/down coun ter )

L H L H Sta tus rea d(sta tus register )

L H H L Command wr ite(command
register )

4-3.Selection of counter operation mode

The sa mples the coun t inputs using theZEN2011P
CLK.
Using four signa ls of UD/AB a nd SEL0 SEL2, the~
type of counter pu lse inpu t and the type of coun ter
clea r can be selected. Refer to Tab.2 for deta il.
The coun t ing opera t ions a re ca r r ied out by sa mpling
the condit ions of A,B,and Z at the r ising edge of CLK.

ZENIC Inc.
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Tab.2 Counting mode selection

SEL2 SEL1 SEL0 P ulse input ClearUD/AB

(Edge eva l.) mode

H X X X Up/Down Asynch-
pulse ronous

clea r

Phase-
L L L sh ifted

(Single)

Phase- Synchro
L L H sh ifted -nous

(Double) clea r
mode

Phase-
L H L sh ifted

(Qua d)

Phase-
H L L sh ifted

(Single)
L

Phase-
H L H sh ifted

(Double)

Phase- Asynch-
H H L sh ifted ronous

(Qua d) clea r
mode

Single pulse
L H H

(Single)

Single pulse
H H H

(Double)

4-4.Count operation with pulse input

Pulse Coun t opera t ion

Up/down
pulse At the r ising UP,DN pulse.

At the phase change of A,B pulse
Phase- Single:Change of phase A

sh ifted (on ly when phase B is "L")
Double:Change of phase A
Quad :Cha nge of pha se A,B

Coun t up with pulse A, a s count
Single ena ble signa l with B.

pulse Single:Change of phase A
(on ly a t the r ising pu lse)

Double:Change of phase A

Edge evaluation ( 1:count 0:not count )

Up/down pulse input

UP

DN
1 1 1 1

Note: Both up/down pulse shou ld not be
simulta neously set to a "Low" level.

Phase-shifted pulse input

A

B

Single 1 0 0 0 0 0 0 1
Double 1 0 1 0 0 1 0 1
Quad 1 1 1 1 1 1 1 1

Single pulse input

A

B

Single 1 0 1 0 0 0 0 0
Double 1 1 1 1 0 0 0 0

Note: B is used for a coun t enable signa l.
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4-5.Detection of abnormal input

The has a funct ion to check whether theZEN2011P
pha se-sh ift ed input pu lse inpu t show a correct
t ra nsit ion sta te (shown in Fig.1 with ma rks)
or not .
When a n a bnormal t r ansit ion sta te (shown in Fig.1
with marks) occurs,D7 of the sta tus register
to "H " which means the abnorma l inpu t flag(AI).
Some of abnorma l t ransit ion sta te a re a s follows:

(1)The frequencies of phase-sh ift ed pulse inputs
exceed the one four th of the system clock

fr equency, so CLK ca n not sample the t ra nsit ion
sta te cor r ect ly.

ZEN2011P(2)The line-noises a re sa mpled, so tha t
detect s an a bnormal t ra nsit ion .

Phase-shifted pulse input

AB
11

A 0 1 1 0 0 1 1 0
01 10

B 0 0 1 1 0 0 1 1
00

Fig.1 Example of transition state

4-6.Internal register conditions

After the system reset , the defa ult va lues of the
in terna l register s and the system mode a re defined
Ta b.3.
The system reset is done, by a pplying a "Low" level
pulse to RESET.

Tab.3 Internal register condition

Register , mode System reset

Coun ter 000000H

Preloa d register the va lue just before
the reset t ing

Reference reg. "

Preloa d register "

La tch register "

Comma nd register
D7 (LD) 0 (NOP)
D6 (ZE1) 0 ZNE mode
D5 (ZE0) 1
D4 (LT) 0 (NOP)
D3 (RS1) 0 Low byte of the up/down
D2 (RS0) 0 coun ter and
D1 (BS1) 0 the rea ding register
D0 (BS0) 0 are selected.

Sta tus r egister
D7 (AI) 0
D6 (Z) Determined by inpu t (Z)
D5 (A) " (A)
D4 (B) " (B)
D3 (DTR) 0
D2 (U/D) Determined by inpu t (A,B)
D1 (EQA) 1
D0 (U) Determined by inpu t (U)

System mode mode 0

ZENIC Inc.
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5,Command register

This is a register wh ich stores the "comma nd words"
to con t rol the .ZEN2011P
The command words are en tered through a data bus
and a re stored in to the command register .

The comma nd words have two kinds of the
inst ruct ion set of Mode 0 a nd Mode 1.

The inst ruct ion set of Mode 1 ca nnot be execu ted a t
Mode 0 opera t ions. However , a ll in st ruct ion set s a re
execu table a t Mode 1 opera t ions.

5-1. System mode set command

It is the comma nd word to select system mode.
It is necessa ry to select either of mode.

Format of the command register(system mode)

Opera t ionD7 D6 D5 D4 D3 D2 D1 D0 Hex

Mode 0 select1 0 0 1 0 0 0 0 90

Mode 1 select1 0 0 1 0 0 0 1 91

)(1) Mode 0 ( defa ult

As for EXTA (pin No.1), compa ra tor ou tput EQA is
ou tpu t . Moreover , EXTB (pin No.19) becomes an
input mode a nd is set in un iver sa l input U.

(2) Mode 1

EXTB (pin No.19) becomes a n ou tpu t mode and can
set ou tput da ta with EXTA (pin No.1) depending on
the command of Mode 1.

5-2. Mode 0 : Functions and formats of
the command register

BS0,BS1(Byte select )
Since the th ree register s(preload,r efer ence, and la tch )
and up/down coun ter ha ve 24 bit length , The BS0
and BS1 divide the 24 bit in to h igh byte, middle byte,
and low byte, ea ch of which has 8 bit , and specify
the byte to be accessed.

RS0,RS1(Register select )
The RS0 a nd RS1 specify a register to be a ccessed
among the three register s(preloa d, r eference and

up/down counter.la tch) a nd

This specifica t ion does not need to be en tered for
e ve r y b y t e , b e ca u s e t h e s p e cifie d p os i t ion
au tomat ica lly moves.

LT(Latch)
Th is command is used to store the counted da ta of
the up/down coun ter in to the rea ding register .

ZE0,ZE1(Z pha se con t rol)
The Z phase input signa ls a re used a s a clea r signa l
for the up/down counter . ZE0 and ZE1 set the
effect ive number of clea r pu lses.

LD(Load)
Th is command is used to t ra nsmit the da ta which are
stored in the preloa d register to the up/down counter .

Note 1) In the Load and La tch opera t ions, do not
execu te LD and LT simultaneously either by
softwa re comma nds or by externa l pins.

Note 2) To execu te a LT comma nd or a LD comma nd ,
it is necessary to fix the externa l pins, LT

and LD, a t a "H" level.

field format of command register(mode 0)

D7 D6 D5 D4 D3 D2 D1 D0

LD ZE1 ZE0 LT RS1 RS0 BS1 BS0

ZENIC Inc.
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Format of the command register(mode 0)

Opera t ionD D D D D D D D7 6 5 4 3 2 1 0

x x x x x x Select ing the up/down coun ter (defau lt )0 0

x x x x x x Select ing the refer ence register -A0 1

x x x x x x x Select ing the preload register (mode 0)1

x x x x x x " (mode 1)1 0

x x x x x x Select ing the refer ence register -B (mode 1)1 1

x x x x x x Select ing low byte of the register (defau lt )0 0

x x x x x x Select ing middle byte of the register0 1

x x x x x x x Select ing h igh byte of the register1

x x x x x x No opera t ion0 0

x x x x x x Z pha se inpu t is not effect ive (defa ult )0 1

x x x x x x Only next Z phase input is effect ive1 0

x x x x x x Every Z phase inpu t is effect ive1 1

x x x x x x No opera t ion0 0

x x x x x x LT(La tch ing the coun t va lue)0 1

x x x x x x LD(Loa ding the preload va lue)1 0

x x x x Command ID.1 0 0 1

x x x x x x Inh ibit1 1

5-3. Mode 1 : Functions and formats of
the command register

The command group of Mode 1 becomes effect ive by
set t ing system mode in Mode 1. Therefore, even if
the comma nd group of Mode 1 is inpu t a t Mode 0, it
is not executed. Moreover , the reference register B
ca n be a ccessed in Mode 1. The D0 of the sta tus
register is mon itor the compa ra tor B ou tput EQB.

EXTA ca n be programmed to outpu t one of th ree
signa ls (EQA, EQA+EQB, INTEQA).

EXTB ca n be programmed to outpu t one of th ree
signa ls (EQB, INTEQB, INTAI).

EQA It is Low only when the coun ted va lue is equa l
to the reference register A va lue.

EQB It is Low only when the coun ted va lue is equa l
to the reference register B va lue.

EQA+EQB It is Low when either EQA or EQB is
Low.

INTEQA After EQA is Low, INTEQA is holding
Low.
It can be used for in ter rupt r equest .

INTEQB After EQB is Low, INTEQB is holding
Low.
It can be used for in ter rupt r equest .

INTAI After abnormal t ra nsit ion sta te is detected,
INTAI is holding Low.
It can be used for in ter rupt r equest .
The com ma nds of Ena ble in ter rupt (E I),
Disable in ter rupt (DI) and reset , a r e ava ilable.
AI r eset com m a n d r eset s t h is ou t pu t ,
in it ia lizes the phase discr imina t ion circu it .
AI r eset command is effect ive only when
INTAI is selected (a fter 9AH, 9BH command
execu ted).

ZENIC Inc.
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Format of the command register(mode 1)

Opera t ionD7 D6 D5 D4 D3 D2 D1 D0 Hx

Inh ibit1 0 0 1 0 0 1 0 92

Inh ibit1 0 0 1 0 0 1 1 93

1 0 0 1 0 1 0 0 94 EQA+ EQB EXTAΡ

1 0 0 1 0 1 0 1 95 EQA EXTA *)Ρ

Inh ibit1 0 0 1 0 1 1 0 96

1 0 0 1 0 1 1 1 97 EQB EXTB *)Ρ

1 0 0 1 1 0 0 0 98 INTEQA **)

1 0 0 1 1 0 0 1 99 INTEQB,INTAI **)

1 0 0 1 1 0 1 0 DI9A INTAI EXTB &Ρ

1 0 0 1 1 0 1 1 EI9B INTAI EXTB &Ρ

9C DI1 0 0 1 1 1 0 0 INTEQA EXTA &Ρ

1 0 0 1 1 1 0 1 EI9D INTEQA EXTA &Ρ

1 0 0 1 1 1 1 0 DI9E INTEQB EXTB &Ρ

1 0 0 1 1 1 1 1 9F EIINTEQB EXTB &Ρ

*) default **) command reset
Hx:Hexa code

Note: Both EXTA and EXTB cannot be connected to
other IC output, because they cannot be

high- impedance in mode 1.

6. Status register

The sta tus register is used to monitor thein terna l
condit ion . P lea se refer to the paragra ph of "4-1.CPU
in ter fa ce" for the method of r ea dout th is r egister .

Bit descr ipt ion
D7 AI Abnorma l inpu t detect ion flag

(on ly phase-sh ift ed pu lse inpu t )
It is shown tha t an abnormal t r ansit ion sta te
of phase-shift ed inpu t is detected. Th is flag is
clea red by the sta tus r eadout .

D6 Z Z/CLR input mon itor
It indica tes the va lue of Z/CLR tha t is
sampled a t the r ising edge of CLK.

D5 A A/UP inpu t signa l mon itor
It indica tes the va lue of A/UP tha t is
sampled a t the r ising edge of CLK.

D4 B B/DN inpu t signa l mon itor
It indica tes the va lue of B/DN tha t is
sampled a t the r ising edge of CLK.

D3 DTR Data rea dy flag of the rea ding register
It is shown tha t the counter da ta has been
t ra nsfered to the reading register by la tch
execu t ion . Th is flag is clea red by reading
the da ta from the reading register .

D2 U/D Coun t ing dir ect ion sta tus of in terna l counter .
A presen t dir ect ion where an in t erna l
coun ter is coun ted is indica ted.
(up coun t : "L" and down count : "H")

D1 EQA Compara tor A coincident flag
I t is sh own t h a t t h e cou n t da t a is
cor r espon ding to t he da t a of r efer en ce
register A.

D0 U Univer sa l inpu t U monitor ( mode 0 )
It is possible to do though signa l (U) input to
EXTB (No.19 pin ) is dir ect ly mon itored.

EQB Compara tor B coincident flag ( Mode 1 )
I t is sh own t h a t t h e cou n t da t a is
cor r espon ding to t he da t a of r efer en ce
register B.

ZENIC Inc.
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7.Electrical specification

(1) Absolute maximum rating

Rat ing Values UnitSymbol

Supply voltage VDD -0.3 7.0 V~

Inpu t volta ge Vi -0.3 VDD+0.3 V~

Output voltage Vo -0.3 VDD+0.3 V~

COpera t ion tempera ture Topr -10 +70~

CStora ge tempera tu re Tstg -55 +150~

(2) Recommended operating conditions

Pa rameter MIN. TYP. MAX. UnitSymbol

Supply voltage VDD 4.75 5.0 5.25 V

COpera t ion tempera ture Topr -10 - +70

(3) DC characteristics( at the recommended operating conditions )

Limit va lues
Pa rameter Measur ing condit ions UnitSymbol

MAXMIN TYP

Inpu t "Low" voltage V - - 0.8 VIL

Inou t "High" volta ge V 2.0 - - VIH

Ou tput "Low" volta ge V I = 4mA - - 0.4 VOL OL

Ou tput "H igh" voltage V I = -2mA 2.4 - - VOH OH

Inpu t leaka ge curr en t I Vi= 0V VDD -10 - 10 AOL ~ µ

Output lea kage cur ren t I Under a h igh impeda nce -10 - 10 AOZ µ

Standby cur ren t I Vi= 0V VDD - - 20 ADDS or µ

Opera t ion curren t I f=8MHz Outpu ts open - - 40 mADDO

ZENIC Inc.
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8.AC characteristics ( Ta=-10 70 Vcc=5V 5% )~ C, }

Values(Unit :nS)
Pa rameter Condit ionSymbol

MIN MAX

-C/D,CEsetup time (to D ~ D ) t7 0 AW 0

-C/D,CE hold time (to D ~ D ) t7 0 WA 0

-Da ta setup t ime (to WR ) 80− tDW

-Da ta hold t ime (to WR ) 40− tWD

-WR pulse width 80tWW

-C/D,CEsetup t ime (to RD ) 50− tAR

-C/D,CE hold t ime (to RD ) 30− tRA

-RD pulse width 80tRR

Da ta a ccess t ime (from RD ) 50Π tRD -

-Da ta floa t delay (from RD ) 20− tDF

-Clock h igh /low pu lse width 60φ0

-Clock cycle t ime 125φcy

-Reset pu lse width 80tRST

-LD setup t ime (to CLK ) 30Π tLDS

-LD pu lse width 50tLDW

UDC data defin it e delay t ime 30tLDD -

-LT setup t ime (to CLK ) 30Π tLTS

-LT pu lse width 50tLTW

RDR da ta defin it e dela y t ime 30tLTD -

50EXTB set time (from WR ) t− SEB -

EXTB floa t t ime (from WR ) 50− tFEB -

-EXTA,EXTB fix time(to CLK ) tΠ EXF 20

-A,B cycle t ime 4+200tCYAB cyφ Λ

-A,B high /low level t ime 2+100tPWAB cyφ Λ

-A,B pha se differ ence t ime 50t +SAB cyφ

-Z h igh level width Synchronous clea r mode 50t +SZ cyφ

-Z pulse width Asynchronous clear mode 50t +ZZ cyφ

-A setup t ime (to B ) Single phase mode 50− − t +SS cyφ

-A h igh /low level width Single phase mode 50t +AHL cyφ

-A cycle t ime Single phase mode 2+100tACY cyφ Λ

-UP ,DN cycle t ime Up/down mode 2+100tUDCY cyφ Λ

-UP ,DN high /low level width Up/down mode 50t +U cyφ
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9, Timing of ZEN2011P

Input timing of phase-shifted pulse signal

CYABt
PWAB PWABt t

A
SAB SAB SAB SABt t t t

B
PWAB PWABt t

CYABt

Z
SZ SZ(Synchronous clea r mode) t t

Z
ZZ(Asynchronous t

clea r mode)

Input timing of single phase signal

A
AHL AHLt t

SS ACYt t

B

Input timing of up/down pulse signal

UP

UDCY U Ut t t
U U UDCYt t t

DN

ZENIC Inc.
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Write cycle

C/D CE,
C/D:"High" command wr it ingΡ

"Low" Data wr it ingΡ
D7 D0~

AW WAt t

WR
WWt

DW WDt t

Read cycle

C/D CE,
C/D:"High" Sta tus r eadingΡ

"Low" Da ta rea dingΡ
RD

AR RR RAt t t

D7 D0~
RD DFt t

Clock waveform

CLK
0 0 cyφ φ φ

Reset waveform

RESET

RSTt

ZENIC Inc.
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Load cycle

CLK
t Input sa mplingLDS

LD

LDWt

LDDt
Coun ter opera t ion

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

UDC Old New (PL)
UDC indica tes the con ten t (PL) Stored va lue in the

of the up/down counter preloa d register

Latch cycle

CLK
LTSt

LT

LTWt

LTDt

RDR (UDC)
RDR indica tes the con tent (UDC) Coun ted va lue in the

of the reading register up/down coun ter

Output timing of EXTA or EXTB signal

CLK

UDC (SP 1) (SP) (SP+1)-

EXTA or
EXTB

EXF(SP) Stored va lue in the t
reference register

WR

Hi Z Hi Z- -
EXTB Valid

SEB FEBt t
a t the execu t ing a t the execut ing

command ’91H’ command ’90H’

ZENIC Inc.
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10. Outline of software design

The is con trolled by software.ZEN2011P
Following is the out line of design ing software,
in a form of flow char t , for the ba sic opera t ions.

1) System mode set(

Sta r t
Π

Write command word in to C/D = "H "
the command register CE = "L"

90H = mode 0 (defau lt ) WR = "L"
91H = mode 1

Π
End

(2) Initial value set to the each register

Star t
Π

Write command word in to C/D = "H"
the command register CE = "L"
access poin ter set WR = "L"

Π
Write da ta C/D = "L"

3 t imes every 8 bit CE = "L"
WR = "L"Π

End

(3) Command writes

Star t
Π

Write command word in to C/D = "H"
the command register CE = "L"

WR = "L"Π
End

(4) Count data read

Star t
Π

Write command word in to C/D = "H"
the command register CE = "L"
access poin ter set WR = "L"

Π
Read da ta C/D = "L"

3 t imes every 8 bit CE = "L"
WR = "L"Π

End

(5) Status read

Star t
Π

Read da ta from C/D = "H"
the sta tus register CE = "L"

WR = "L"Π
End

ZENIC Inc.
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11. Interface example
Z80

6809

ZENIC Inc.

A7 ‘ A1

ZEN2011PZ80CPU DECODER
ADDRESS

CE

C/ D

RD

WR

D7 ‘ D0

A0

RD

WR

I ORQ

D7 ‘ D0

A/ UP
B/ DN

Z/ CLR
U

SEL2 ‘
SEL0

UD/ AB
DI R

LD
LT

EQ

VDD
VSS

RESET

ZEN2011P

CE

RD

WR

D7 ‘ D0D7 ‘ D0

A/ UP
B/ DN

Z/ CLR
U

SEL2 ‘
SEL0

UD/ AB
DI R

LD
LT

EQ

VDD
VSS

RESET

A15 ‘ A9

Q
E

R/ W

68B09CPU DECODER
ADDRESS
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8086(Minimum mode)

12. Package Outlines ( Dimensions in mm )

ZENIC Inc.

RD

GND

SEL2 ‘
SEL0

ZEN2011P

CE

C/ D

RD

WR

D7 ‘ D0

A/ UP
B/ DN

Z/ CLR
U

UD/ AB
DI R

LD
LT

EQ

BHE
A16 ‘ A19

AD0 ‘ AD15

ALE

DEN

DT/ R

WR

M/ I O

MN/ MX

CLK
READY
RESET

STB
OE

B8282

A0

ADDRESS

VDD

8086CPU

T
OEB8286

DECODER

Lat ch
( 2or 3)

Tr anscei ver
( 2)

15

0
.

5
}

0
.

1

15. 24TYP.

0 ‘
15 K

13. 2 } 0. 25

14

0. 51MI N

281

3
6

.
0

}
0

.
3

0. 25 } 0. 05

3. 25 } 0. 25

4. 25 } 0. 25

P
-

2
.

5
4

T
Y

P
.
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