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1.  INTRO DUCTI ON
         Thi s model is a mot or iz ed i ns er ti on s li m ty pe magneti c st ri pe and I C card r eader  wit h TTL interf ac e  t hat is to

          dec ode data on tr iple ( dual , si ngle ) track of magnet ic str ipe card and I C card i n ac cordance wit h

          I SO 7811/ 7816.( Pleas e refer to model Inf or mati on t able about eac h func ti onal opt ion. )

2. MO DEL    INFO RMA TI ON

in t e rf ac e Typ e Fu n ctio n I np u t
Vol t age&Ca p ture 

Tra ck Po sit io n O pt io n

R  : TTL 5 : Re ad 3 :1 2 V Wi t hout
Ca p t ure 
4:1 2 V Wi t h Ca p ture 
6:2 4 V Wi t hout
Ca p t ure 
8:2 4 V Wi t h Ca p ture 
9:C u st om ize d Mo del

0 : Wit h o ut Ma gnet ic
   He a d 
1 : IS O 1
2 : IS O 2
3 : IS O 3
5 : IS O1 / ISO2
6 : IS O2 / ISO3
8 : IS O1 / ISO2 / ISO3

0 : Wit h o ut S h utte r
1 : Wit h  Sh ut t er
6 : Wit h  IC Co ntac t 
   (8 p in s)
7 : Wit h  IC Co ntac t 
   (8 p in s),  Sh ut t er
8 : Wit h  IC Co ntac t 
   (1 6 p in s)
9 : Wit h  IC Co ntac t 
   (16 p in s), Sh u t ter

.

3. STRUCTURE

KDR-5 XXX  is ma in ly co mp ose d of the me ch anical p art and ele ct ro nic p art .

3.1  Me ch anica l part 
Th e me cha nical pa rt is ma in ly co mp ose d of the fo llo win g pa rt s.
3.1. 1 Bo dy
3.1. 2 Ca rd fe eding ro lle rs
3.1.3  DC mo tor
3.1. 4 Ma gnetic hea d
3.1. 5 IC co nt act mo dule ( op tio n)

           3 .1.6   Shu tter (o ptio n)

3.2  E lectro nic part 
3.2. 1 Re ad amp lif ie r circuit for all  t racks. 
3.2. 2 Mo tor  Drive circu it for ca rd fe eding .
3.2.3  IC ca rd co ntro l circu it . (op tio n)

4.  S PECI FI CA TI ONS 

5 X X XKDR -
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4. 1 Mo del Info rmat ion

KDR-5 X1X K DR-5 X2X K DR-5 X3X

KDR-5X 5X

MO DE L            KDR-5 X6X

KDR-5 X8X

Track use d I SO 1 I SO 2 I SO 3

Ca rd St an dard I SO – 781 1 / 7 816

Re ad in g  me thod F2 F (FM)

Re ad in g  densit y 210 BP I 7 5 BPI 2 10 BP I

Re ad in g  ca pacit y 79 ch aracters
(7 bit cod e)

40
ch ara ct ers
(5 bit cod e)

107 ch ara ct ers
(5 bit cod e)

NO TE 
* IATA ---- In te rn atio nal Air Tra nsp ort at on Asso cia tio n  (I SO 1)
* AB A ---- America n Ba nks Asso cia tio n (I SO 2)
* MI NTS ---- Mu tu al In st itu tio ns Na tio nal Tra nsf er S yst ems  (I SO 3)

        Ma te ria ls an d dimen sio ns of   th e ca rd sh ould co mp ly wit h IS O sta ndard bu t
         def in ed sp ec in th is sp ecifica tio n is prior to these st and ard s. 

4.2   Fun ct ion 
4.2 . 1 Ca r d fe e d :   Bi-d i re ct i o nal ca rd mo ve m e nt
4.2 . 2 Re a d in g :   Fo rwa rd 
4.2 . 3 Ca r d fe e d in g co ntr o l :   Ext er n al contro l
4.2 . 4 Co m p atib ilit y :   Ca rd s  an d in st a lla ti o n
4.2 . 5 I ns t alla t io n of th e tra nsp or t :  Ho riz o ntal  dire ct io n
4.2 . 6 Ca r d fe e d in g sp eed :   38 0mm  / se c ± 20 % 
4.2 . 7 Ma g n etic  He ad

Tra ck wi d th
:
   Re adi n g   --- 1 . 4mm

4.3   Fo r  ma ch in e co mp at ib le wit h IC ca rd (o p tio n a l)
4.3 . 1 A pp lica b le IC  ca rd s

Ca r d si ze 
Co n t act lo ca t io n

ISO  78 16    µID - 1µ ty p e
one  of    t wo lo ca t io ns  sh ow n in 
fig u re s  1 o f IS O 78 1 6 /2

4.3 . 2 A bilit y to ad d IC  ca rd : By ad d in g  asse m b ly u n it a n d
c h angi n g m a in P CB .

4.4   E nv iro nm e nt Re quir e me nt s
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4.4 . 1 O pe ra tio n 
Te m p era t u re 
Hu m id it y

+5° …_50° …, 0 % _90% RH I n 0° …_5° …ra n ge, all sp ecif ica ti o ns
but  "wa r p ed ca pabilit y"  to b e 
sa t isf ie d .

4.4 . 2 S to ra ge -2 0 ° …_70° …, 0 % _95% RH A ft e r 12 ho ur s sin ce re t urn i n g to 
ord in ary  en vi ro nme n ts, no 
fun ctio n a l er ro r t o be fo und . 

4.4 . 3 V ib ra tio n 
Du r a bill t y

Amp lit ud e 1mm   wit h in  2G 
or le ss 10 _50H z  X , Y ,Z e a ch 
dir e ct io n 30 m in 

No fu nct io nal  erro r to be fo u nd
aft e r vi b ra ti o n te st .

4.4 . 4 S ho ck Du ra bil it y 3 0G , 11 m se s in X, Y , Z ea ch 
dir e ct io n on e  time 

No fu nct io nal  erro r to be fo u nd
aft e r sh o ck d u ra bilit y te st .
(Di re ct sh ock  to MS RW, wit ho u t
pac kin g. )

4.5  P hy sica l  Ch ar a ct er ist ic s

4.5 . 1 Dim e nsio n

Mo d e l No . Dim e nsio ns (m m) Re m a rk

W D H

KDR -5 XX0 8 0 1 16 3 5 Wit h out sh utt e r

KDR -5 XX1 8 0 1 35 3 5 Wit h sh u t ter

4.5 . 2 We i g ht

Mo d e l We i g ht Re m a rk

KDR -5 XXX 0 .5 K g Ma i n Bo d y+Co n t act Mo dul e +IC
co n t act Mo dul e 

4.5 . 3 Re a d in g me tho d B y  F2 F mo dul a tio n , to IS O
781 1 /2 µTwo  fre q u ency
co h e re nt  ph as e re c o rd in g µ.

4.5 . 4 Co n t act lo ca t io n o f 
app lica b le IC  ca rd 

One  of   fo llo win g two lo ca ti o ns. 
IS O -7 81 6 STD  typ e  ca rd  co nt a ct lo ca ti o n :
se e fig  1 of  IS O 78 16/ 2 

CP -8 t ype  ca rd co nta ct lo ca tio n  :
   se e fig 1 of IS O 78 1 6 /2
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ETX

EMBOSSING  AREA

BACK

ISO MAGNETIC STRIPE

C5
C6
C7
C8

C1
C2
C3
C4

10.25

12.25

17.87

19.87

STX

23.47
21.77

20.93
19.23

28.55
26.85

26.01
24.31

STANDARD TYPE  MAGNETIC STRIPE & IC CARD

ISO-7816 STD TYPE IC CARD

          

ETX

BACK

ISO MAGNETIC STRIPE

10.25

12.25

17.87

19.87

STX

13.31
11.61

10.77
9.07

18.39
16.69

15.85
14.15

CP-8 TYPE IC CARD

C4
C3
C2
C1

C8
C7
C6
C5

Figure-1    IC CARD FIGURE

UNIT : mm

MAGNETIC STRIPE

ESYSCO AG
ESY SCO AG Tel. +41 41 7401330

S e n n w e i d s t ra s s e  4 5 Fax +41 41 7401335
CH-6312 Steinhausen       i n f o @ e s y s c o . c h w w w . e s y s c o . c o m 



D OC. NO .             MOTORIZED CARD READER REV . PAG E

C5 - 30 4 KDR-5XXX  S PECIFICATION A 7    OF  19 

4.5 . 5 P ow e r Re q uire me nt
4.5 . 5.1 I np u t Vo lt age : 2 4 V DC  ± 5% , 5V DC ± 5% 

4.5 . 5.2 P ow e r Co n su mp t io n.
Mo t o r St a rt in g  or Re ve r sin g.

Ca r d Fe e d in g.
Ca r d Re a d in g

: L e ss t han  60 0mA  (2 4V  DC, 50 mse c)

: L e ss t han  20 0mA  (2 4V  DC)
: le ss t han    50 m A (5 V  DC)

4.5 . 5.3 Rip p le : L e ss t han 2 0 0m V p -p (2 4V DC)
L e ss t han   5 0m Vp -p (5 V DC)

4.6   L if e an d  Erro r Ra t e (a t   in d o or  co ndi t io ns )
4.6 . 1 L if e time  of the

hea d 
1,0 0 0, 0 00
pas se s

One  pa ss  st a n ds f or on e dir e ct io n 
mo v e me nt  in forwa r d or ba ckw a rd 

4.6 . 2 Ma g n etic  ca rd E nd u ra bl e mo r e th a n 1, 0 0 0 pa sse s

4.6 . 3 Ma g n etic  ca rd 
Err o r ra t e

Les s th a n 1/ 2 0 0 t im e s pe r ea c h tra ck

4.6 . 4 I C ca rd 
E rro r ra te

Les s th a n 1/ 2 0 0 cy cle s
1 cycle :  in clu di n g re p etit io ns of ca rd in se rt i o n,
co n t act i n g,da t a se n din g / re ce ivin g  an d ca rd eje ct io n.

4.7  Wa r p ed ca rd 

Th i s co n d it io n re f e rs t o th e  ro un d ly wa rp ed  ca rd  wit h  a he ig ht  (µHµ)(f ro m t he to p of th e co nve x  su rf a ce 
to th e b a se o f th e  wa rp e d ed g e)

                                    

"H"

                                                   F igur e  - 2

* "H " = 3 . 0mm ma xim u m fo r  wi t hout  ca rd   ja m min g.
            2 . 0mm ma xim u m fo r  a v a ila b ilit y  to re ad.

5 . BLO CK DI A GRA M

ESYSCO AG
ESY SCO AG Tel. +41 41 7401330

S e n n w e i d s t ra s s e  4 5 Fax +41 41 7401335
CH-6312 Steinhausen       i n f o @ e s y s c o . c h w w w . e s y s c o . c o m 



D OC. NO .             MOTORIZED CARD READER REV . PAG E

C5 - 30 4 KDR-5XXX  S PECIFICATION A 8    OF  19 

          

Read AMP
& wave
shapping

F2F

decoding

24VDC
5VDC

GND

Read data  (RDT)

Read clock (RCL)

Triple circuit

Card
position
detection

SW1

SW2

SW3

SW1

SW2
SW3

Micro switch

Motor
Drive

Motor Forward   (MF)

Motor Backward (MB)
M

Motor

IC card
control IC - SW (SW3)

IC 
contact
module

Head

                                                                        Fig ur e-3

6.P I N CO NNE CT I ON
6.1   P in Assi g nme n t s ( KDR –  5X XX)

Pin  No . S ig nal n a me I /O P in  No . S ig nal n a me I /O Re m a rk

1 V DD I 2 V DD I RDT  n

3 S -G ND I 4 S -G ND I RCL  n
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5 P RE O 6 S H- S W1 O n = 1 : IS O- 1 

7 S W1 O 8 S W2 O        2  : IS O -2 

9 S W3 O 1 0 B US Y O        3  : IS O -3 

11 MB I 1 2 MF I * A p plic a ble sig na l is su bje ct 

13 - - 1 4 - -   to ea ch mo d el spec

15 - - 1 6 - - S H- S W1 :Shutt e r Ph o to S e nso r

17 - - 1 8 RDT 2 O S H- S W2 :Shutt e r Mi cro Swit ch 

19 RCL 2 O 2 0 - - P RE  : Sh u tter  he ad  sig n a l

21 - - 2 2 - - S H- S OL : Sh ut t er sole no id si gnal

23 RDT 1 O 2 4 RCL 1 O 

25 - - 2 6 - - * Only V DD(2 4 V or 12 V) use d

27 - - 2 8 RDT 3 O    Wit ho u t VC C (o p t io n)

29 RCL 3 O 3 0 V CC I B US Y :Ca r d se n sin g sig na l

31 V CC I 3 2 S H- S W2 O 

33 S H- S OL I 3 4 CA - S OL I 

6.2   Co n n ect o r pin assi g nme n t 

                     

. .  .  .  .  .  .  .  .  .  . 

. .  .  .  .  .  .  .  .  .  . 

2      4       6

1      3       5

30    32    34

29     31    33

TOP

VIEW

                                                                        P i n Co nfi gu r ati o n

                                                                        Fi gur e- 4 

6.3   CO N NE CTO R
Mo d e l Nu mb er  :       2 . 5 4X 2 . 54mm  PI N HE ADE R CO N NE CTO R

7. SIGN A LS &  TI MM I NG CHA RT
Th e  in pu t /out p ut sig nal s fo r  KDR- 5 XXX co n sist of  :                                                                          
RDT , RCL , SW1 , SW2 , SW3 , MF,  MB , CA -S O L , an d BUS Y

7.1   I np u t/Ou t put Circu it s
7.1 . 1 I n put circu it 
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pull-up

VCC

KDR-5XXX ASS'Y

INPUT

                                               Fig ur e-5

. C-MO S gate

. TTL le ve l in put bu ffe r wit h pu l l-u p

. Input sig na ls

        7. 1.2   O ut p ut circu i t 

                        KDR-56XY ASS'Y

OUTPUT

                                                            Fig ur e-6

. C-MO S ga te

. Trist a t e ou t put bu ffe r ( 8 mA  )

. Output  sig n a ls

7. 2 Si g nal Le ve l

Hig h Le v e l L ow  Le ve l

Inp u t 2 .0 V min . 0 .5 V ma x . 

Out p ut 2 .4 V min . 

(I OH = -8 Ma )

0.4 V ma x . 

(I OL = 8mA ma x.  )

7. 3 In p ut / Ou tp u t Ca b le 
Fo r Sig nal Ca ble le ngt h : L e ss t han 0 . 5m
Fo r +2 4 V : L e ss t han 0 . 2ß Ÿ
Fo r Gn d : L e ss t han 0 . 1ß Ÿ

7.4  I np u t / Ou tpu t Sig nals
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Na m e of 
Sig n al

Exp la nat io n O pt io n o r St a n dard Re m a rks

RDT n Th i s is use d to sa mp le th e
dat a lin e by it s f allin g 
edg e s. 
n = 1 : IS O 1
n = 2 : IS O 2
n = 3 : IS O 3

Pro vid ed  dif f e re nt ly  f o r
eac h mo d e l

RCL n Ď × R DTn µHµ =
   Da ta µ0µ
RCL n Ď × R DTn µLµ =
   Da ta µ1µ

MF I ns t ru ct io n to ca u se 
for wa rd ro tat io n o f ca r d 
tra n sf er  mo to r

Pro vid ed  as st anda rd 

MB I ns t ru ct io n  to ca u se 
re v e rse ro tat io n o f ca r d 
tra n sf er  mo to r

Tru t h ta b le for tr a nsf e r mo t o r co n tro l
mo d e s. 

RCL n Clo ck si g nal fo r re adin g 
co r re sp o n din g  to tra ck of 
ma g n etic  ca rd 
n = 1 : IS O 1
n = 2 : IS O 2
n = 3 : IS O 3

Pro vid ed  dif f e re nt ly fo r
eac h mo d e l

SW1 -Mi cro  swit ch  to ch eck ca rd 
in se rt e d .

-L o cated  in fro nt of ca rd 
re a der

Pro vid ed  as st anda rd 

SW2 -Mi cro  swit ch  to ch eck
pr e se nc e of ca rd 

-L o cated  in the mi d dle of 
ca rd re a der

Pro vid ed  as st anda rd 

SW3 -Mi cro  swit ch  to ch eck ca rd 
is  fu ll y in s e rt ed

-To  ch ec k ic ca rd co nta ct
-L o cated  in re ar o f ca r d 
re a der

Pro vid ed  as st anda rd L : Co nt a ct 
H : No n- Co nta ct

CA - S OL Th i s sig n al is use d to drive 
the  ca rd  ca pt u re so le no id 

Opt io n L : so le n oid On 
H : so le n o id Off

      7 . 5 Fo r   I C ca rd   sig nal

           Fo llo wi n g s ig nal s are  pro v id ed as  st and a rd   wh en ma ch in e  is co mp ati b le 
Na m e of 

sig nal
              E xp l a nati o n

Opt io n o r
st a n dard 

Inp u t o r
out p ut

Re m a rks

VCC 
Ext e nsio n li n e fr o m  I C
ca r d ́s  VCC  te rmi n al. 
*  I C  ca rd lo ca t io n :  C1 

Sta n dard • • • • • ISO -7 816  /2 /3

      Bra ke i                                           H                         H

     Br ak ed i                                           L                        L 

      Bac kw ar d tr an sf er i                       L                        H 
      For wa rd  tra nsfe rw i                       H                        L 
                 Mo de                                   MB                     M F
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RS T
Ex t ensi o n li n e fr o m IC 

ca r d ́s RE SET te rmi n al. 
Loc a tio n   :   C2 

Sta n dard I np u t

IO

Ex t ensi o n li n e fr o m IC 
ca r d ́s I NP UT/ OUTP U T
ter min al . 
Lo ca tio n : C7 

Sta n dard O ut p ut

GND 
Ex t ensi o n li n e fr o m IC 

ca r d ́s G RO UND  te rm in al. 
Lo ca tio n : C5 

Sta n dard • • • • •

VPP

Ex t ensi o n li n e fr o m IC 
ca r d ́s P RO GRA M
ter min al . 
Loc a tio n   :   C6 

Sta n dard I np u t

CL K
Ex t ensi o n li n e fr o m IC 

ca r d ́s CL OCK te rmi n al. 
Loc a tio n   :   C3 

Sta n dard I np u t

RE S 1 

Ex t ensi o n li n e fr o m IC 
ca r d ’s RE SERV E 
ter min al . 
Loc a tio n  : C4 

Sta n dard Re s e rve 

RE S 2 

Ex t ensi o n li n e fr o m IC 
ca r d ́s  RE SER V E
ter min al . 
Loc a tio n   :   C8 

Sta n dard Re s e rve 

   7.5. 1 Ic co nta ct c o nnec t or  : MO L E X-5 3 0 15-0 8 

Pin  no . S ig n al I /O Re m a rk

1 V CC - I C VCC

2 RS T I IC RE SET

3 CL K I IC CL OCK 

4 RE S 1 - RE S E RV E

5 G ND - G RO UND

6 V PP I IC VP P

7 I /O O I N/ O UTP U T

8 RE S 2 - RE S E RV E

       7 . 6 In p ut / ou tp u t si g nal time ch art 
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                                                              F ig u re    7 

7.7   Re a d tim in g

reference bit

RDD

Td=16Tosc

RCL

RDT

TcTn Tc = (5/7 x Tn) - 16Tosc

Tosc = Base Osc period

M otor  f or wa r d dire ctio n M otor  b ac kw ar d dire ctio n
Car d ejec tCar d in 

Rea d mode 

SW1 

SW2 

SW3 

BUSY

M F

M B

RCL 

RDT 
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RDD

ERROR BIT
new reference bit

bit counter reset

RCL

RDT

= Tosc X 40960TR

                                                               Figur e -8

DETAI L TIMI NG ( RCL) 

RDD

0 0 1 0

Td

Tc

Tb

Tz

Ty

Tx

Tn

0

Tn Tn Tn+1 +2

RCL

RDT

READING DATA 0 0 10 0

(IC PIN NO. 6)

CARD DATA

+2

0

                                                                    Figur e -9

Tn+1 Tn+2

Td 16 Tosc Tz 16 Tosc 

Tc ( 5/ 7 x Tn) - Td Ty ( 5/ 7 x Tn+1) - Tz

Tb 5/7 x  Tn Tx 5/7 x  Tn+1

    CLS gener at ion (SELECT input volt age is low)
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RDD

BIT

FULL COUNT

CLS

= app. 40960 ToscT R
T R

                                                     Figur e -10

7.8   I C CA RD Timin g 

                   

SW1

SW2

MB

MF

SW3

IC CARD

I/O

Card in Card eject

Ic crad R/W mode

                                                                            Fig ur e-1 1 

8. NO TE S 
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8.1   A ca rd sh ould  be in se rt e d in  th e dire c t io n sp eci f ie d.

8.2   A st anda rd ca rd sh o uld be us e d.

8.3  A d irt y,  scra t ch ed  or d e form e d ca rd sh o uld no t b e use d.

9. ME CHA NI CA L  DI ME NS ION . 
        < WI T HO UT SHUTT E R  M O DE L >
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< WI TH S HUTTE R MO D E L >
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