
OPTIONS

In order to meet varying
fo l low ing  op t ions :

Vert ical  0perat ion

I f  the  D iske t te  d r ive  is
d i rec t ion ,  jumper  A  to  B

Chass is  Ground

requirements of  d i f ferent customers,  PerSci  provides the

Jumper W1 provides a convenient means of  ty ing the chassis to ground at  the dr ive.
I f  th is jumper is not used, the chassis should be grounded via Pin I  of  the power
connector J3.  There is also a ground path to the chassis v ia the eject  motor
mount ing hardware.

t,{rite Protect

Opt iona' l  wr i te protect  sensors are avai lable for  the Diskette dr ive.  I f  a wr i te
protected Diskette is inserted, a wr i te protect  indicat jon is given to the control ler
a t  P l  P in  44  fo r  D isk  0  and a t  P in  30  fo r  D isk  1 .  These p ins  go  to  g round when
wri te protected.

The PerSci  "wr i te protect"  opt ion is based on the proposed 0pt ion I  by ANSI ut i l -
i z ing  a  no tched d iske t te .  The PerSc i  d r ive  prov ides  an  op t iona l  op t ica l  sensor  a t
the notched posi t ion to determine that the diskette is wr i te protected. To wri te
on a "wr i te protected diskette" an opaque tape (Avery #DGF-KI-Dlz or equivalent)
must be placed over the notch to prevent the opt ical  sensor f rom being act ivated.
Figure l -6 represents the deta' i led measurements associated with a wr i te protected
di iket te that  the PerSci  uni t  is  designed to operate wi th in a sat isfactory manner.
I .B.M. does not of fer  "wr i te protect"  for  their  f loppy and thus software wr i te
pro tec t ion  techn iques  must  be  used w i th  I .B .M.  D iske t tes .

V = 6.175 t .U)5 {156.845 t  .127 mm)

X = .1501 .005 (3 .810 + .127 mm)

Y = .200 t .010 (5.m) I .254 mm)

Z= .O751. (XE (1 .9O5 ! .127 mm)

frotect

l - l c

to
on

be operated with the carr iage moving in a vert ical
the  pos i t ioner  Servo  PCB must  be  ins ta l led .

INDEX HOLE

Figure 1-6. Write Notch I-ocation



Data Separator

A phase locked da ta  separa tor  fo r  doub le  f requency  code (FM)  is  op t iona l  w i th
PerSc i  D iske t te  d r ives .  When th is  op t ion  is  used,  separa ted  c lock  is  p resented
to  the  cont ro l le r  in te r face  a t  P l  P in  50 ,  and separa ted  da ta  a t  P l  P in  48 .  The
phase locked loop removes j i t te r  due to  peak  sh i f t  f rom these s igna ls .  (P l -50
a n d  P l - 4 8  a r e  a t  a  l o g i c  l o w  i f  t h i s  o p t i o n  i s  n o t  i n s t a l l e d . )

Separa ted  c lock  is  a  200 N-sec  t rans i t ion  to  a  log ic  1ow s ta te  fo r  every  "c lock

b i t "  wr i t ten  on  the  D iske t te .  Separa ted  da ta  i s  a  s imi la r  t rans i t ion  fo r  every
"data bi t "  wr i t ten on the Diskette.  A is connected to C on the data separator
modu le  fo r  th is  ou tpu t .

An a l te rna t ive  jumper  connect ion  on  the  da ta  separa tor  a ' l so  p rov ides  da ta  pu lses
on the  c lock  l ine  and c lock  pu lses  on  the  da ta  l ine  dur ing  a  "so f t  sec tored"
address  mark ,  to  s imu la te  the  ac t ion  o f  a  " l -sho t "  type  o f  da ta  separa tor .  B  is
jumpered to C on the data separator module for  th is opt ion.  Both connect ions
work as descr ibed with "sof t  sectored" formats,  and also work wi th hard sectored
formats.  Three bytes of  data is required to synchronize the data separator.

Sp ind le  Motor  Enab le

P in  24  o f  the  D iske t te  d r ive  may be  used to  p rov ide  cont ro l le r  con t ro l  o f  the
s p i n d l e  m o t o r .  A  l o g i c  l o w  o n  t h i s  l i n e  e n a b l e s  t h e  s p i n d l e  s e r v o ,  s u c h  t h a t  t h e
s p ' i n d ' l e  t u r n s  w h e n  a  D i s k e t t e  i s  i n s t a l l e d .  A  l o g i c  h i g h  j n h i b i t s  t h e  s p i n d l e
motor ,  thus  a l low ing  the  sys tem to  "s tand by"  a t  very ' low power  consumpt ion  w i th
a  D iske t te  loaded.  Th is  op t ' ion  is  se lec ted  by  ins ta l f ing  jumper  AL to  AM.  I f
AM is  ins tead jumpered to  AN,  the  sp ind le  w j l l  tu rn  j f  a  D iske t te  i s  p resent  in
e i t h e r  s i d e .

Remote Eject

A remote  e jec t  op t ion  is  ava i lab le ,  a l low ing  the  cont ro l le r  t ,o  e jec t  a  D iske t te .
Th is  op t ion  has  a  d i f fe ren t  in te r face  fo r  d i f fe ren t  d r ives .  For  a  270 dr ive ,  a
low log ic  leve l  on  P. in  14  w i l l  e jec t  a  D iske t te  f rom s ide  0  i f  the  op t ion  is  in -
s t a l l e d ;  a  l o w  l o g i c  l e v e l  o n  P i n  3 2  w i l l  e i e c t  a  D i s k e t t e  f r o m  s ' i d e  I  j f  t h e
opt ion  is  ins ta l led .  The Mode l  272 is  s im i la r  to  the  Mode l  270,  except  tha t  the
o p t i o n  i s  o n l y  i n s t a l l e d  f o r  s i d e  0 .

For  the  277 dr ive ,  d  log ic  1ow on P in  14  w i l l  e jec t  the  se lec ted  D iske t te .

Remote  e jec t  i s  no t  ava i lab le  on  dr ives  requ i r ing  ex terna l  da ta  separa tor  sync ,
as Pin 14 is usei l :For that  purpose instead of  remote eiect .

Remote  e jec t  i s  a  fac to ry  ins ta l led  op t ion  on1y ,  and is  no t  re t ro f i t ted .  Th is
' i s  due to  the  fac t  tha t  th is  op t ion  requ i res  changes to  ear ly  assembly  s tages ,
wh ich  become jnaccessab le  on  comple ted  dr ives .

Remote  e jec t  i s  ava i lab le  i f  po in t  BF is  no t  iumpered to  BH.  Jumper ing  AY to  AT
creates the Model 270 select  interface for th js opt ' ion.  Jumpering AS to AT creates
the 277 interface, when used in conjunct ion wi th other 277 select  jumpers.
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Hiqh Speed Seek

A h jgh  speed seek  op t ion  ip  ava i lab le ,  shor ten jng  max imum seek  t jme to  
. |00  

ms.
Th1s 'op t ion  makes u ie  o f  tHe res tore  l ine  and seek  comple te  l ine  as  we l l  as  s tep
and d j rec t ion .  S tep  pu lses  fo r  h igh  speed seek  may be  t rans fer red  a t  ra tes  to
500Khz.  A  seek  comple te  ind ica t ion  is  g iven  by  a  log ' i ' c ' low on P l  P in  l0  when
the  dr jve  has  se t t led  w j th  0 .001"  o f  t rack  center .  In  the  event  o f  a  missed seek ,
a  log ic  low fo r  500 N-seconds or  g rea ter  on  P in  12  w i l l  cause the  dr ive  to  f ind
Track  00 .  The dr ive  au tomat ica l l y  seeks  Track  00 'on  power  tu rn  on .

T h e  s i m p ]  i f i e d  C o n t r o l l e r  d e s i g n  c o n f i g u r a t i o n  ( F i g u r e  l - 7 )  i l  l u s t r a t e s  u t i l  i z a t i o n
of  the  fas t  mu l t i - t rack  seed and res tore- to -Track  00  op t ion  capab ' i f i t y  o f  the  Mode l
270,  272,  and ?77,  wh i le  s imu l taneous ly  employ ' ing  the i r  convent ' iona l  s tepper  motor
in te r faces .  Th is  op t ion  is  se lec ted  by  jumper ing  BD to  BE.

Para l  le l  Opera t ion

Two dual  Diskette dr ives can be operated with s ignal  connectors in paral le l  on
o n e  s i g n a ' l  c a b l e  ( d a i s y  c h a i n ) .  T h e  d r i v e  e l e c t r i c a l l y  c l o s e r  t o  t h e  c o n t r o l l e r
must  h ive  the  l ine  te rmina tor  res is to r  pack ,  U l ,  removed fo r  th js  app l i ca t ion '
The te rmina tor  pack  must  be  ins ta l led  in  the  dr ive  fa r ther  e lec t r i ca l l y  f rom the
c o n t r o l l e r .  A  s e l e c t  j u m p e r  m o d u l e  m u s t  b e  i n s t a l l e d  i n  U l l .

The log ic  imp lementa t ion  o f  se lec t  i s  the  major  d i f fe rence be tween a  270,272,
and 277 dr ive .  The 272 dr ive  is  a  spec ia l  case o f  the  270.  The 277 is  to ta ' l1y
d i f fe ren t  in  se lec t  imp ' lementa t ion .

T h e  2 7 0  d r i v e ' i s  s e l e c t e d  i f  t h e  s e l e c t  j u m p e r  m o d u l e  ( U l l )  i s  r e m o v e d .  I f  t h e
se lec t  jumper  modu le  i s  ins ta l led ,  the  jumpers  de termine i f  the  dr ive  is  a  d r ive
l ,  s e l e c t e d  b y  a  l o g i c  1 o w  o n  P i n  2 8 ; ' o r  a  d r i v e  2 ,  s e l e c t e d  b y  a  l o g i c  l o w  o n
Pin  26 .  S ide  I  o f  the  se lec ted  dr ive  is  addressed by  a  log ic  low on "d isk  se lec t "
P i n  2 .

The select  module Ul l  is  jumpered in the fo l ' lowing manner for  the 270 interface.
P i n  7  i s  t i e d  t o  P i n  8  i n  a l l  2 7 0  a p p l i c a t i o n s .  P i n  1 2  i s  j u m p e r e d  t o  P i n  3  f o r
d r i v e  l t  t h i s  j u m p e r  i s  r e m o v e d  a n d  P i n ' 1 0  i s  i u m p e r e d  t o  P i n  5  f o r  d r j v e  2 .

Separate wr i te protect  and ready l ines for  s ide 0 and side I  are used in the 270
in te r face .  Both  s ide  0  and s ide  1  ou tpu ts  on  these four  l ines  are  ac t ive  when
t h e  d r i v e  i s  s e l e c t e d .  I n d e x  0  a n d  i n d e x  I  l j n e s  a r e  a l s o  u s e d  i n  t h i s  s a m e  w a y ,
un less  the  separa ted  jndex  op t ion  js  used,  in  wh ich  case index  0  becomes separa ted
sec tor  and index  I  becomes separa ted  index .  Separa te  head load input ' l i nes  are
provided in the 270 interface.

Jumpers  H to  J ,  D  to  E ,  F  to  G,  M to  P ,  R to  S ,  BB to  BC and BL to  BM,  must  be
instal ' led to establ ish the l ' ' lodel  270 interface. Jumpers U to V, K to L,  BK to
BM,  BA to  BB,  N to  P ,  T  to  S ,  Z  to  J ,  and AP to  AR must  no t  be  ins ta l led .

Ihe  277 in te r face  requ i res  tha t  the  se lec t  modu le  j s  ins ta l led .  Ready,  wr i te
pro tec t ,  and index  ou tpu ts  f rom s ide  0  and s ide  I  a re  w i re  o r 'd ,  except  P in  20
becomes separated sector and Pin 8 becomes separated index i f  that  opt ion' is
ins ta l led .  The ready ,  wr i te  p ro tec t ,  o r  index  o f  the  se lec ted  s ide  is  ac t i ve .
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T h e r e  a r e  f o u r  s e l e c t  i n p u t s ;  s e l e c t  I  l e f t ,  P i n  2 6 ;  s e l e c t  I  r i g h t ,  P j n  2 8 ;
s e l e c t  2  l e f t ,  P i n  1 8 ;  a n d  s e l e c t  2  r i g h t ,  P i n  6 .  ( L e f t  a n d  r i g h t  r e f e r  t o  t h e
d r i v e  i n  v e r t j c a l  o p e r a t ' i o n  l o o k i n g  a t  t h e  b e z e l ) .  T h e  h e a d  i s ' l o a d e d  b y  s e l e c t -
i n g  a  s i d e .

T h e  s e l e c t  m o d u l e ,  U l ' | ,  h a s  P i n  2  t i e d  t o  P i n  
. | 3 ,  

a n d  P i n  4  t i e d  t o  P i n  l l ,
f o r  d r i v e  l ;  t y i n g  P i n  5  t o  P i n  

. | 0 ,  
a n d  P i n  I  t o  P i n  1 4  f o r  d r i v e  2 .

Jumper  po in t  AV must  be  t ied  to  AW,  Z  to  J ,  N  to  P ,  S  to  T ,  BK to  BM,  BA to  BB,
AP to  AR,  U to  V ,  and K to  L ,  fo r  277 opera t ion .  (An except ion ;  fo r  separa ted
index  op t ions  U to  V ,  BA to  BB,  and BK to  BM are  no t  ins ta l led .  BB to  BC and
BL to  BM are  ins ta l led  ins tead.  U to  V  is  removed) .  Jumpers  H to  J ,  D  to  E ,
F  t o  G ,  M  t o  P ,  a n d  R  t o  S  a r e  n o t  i n s t a l l e d .

[-"os-t s"st.ni orsrerre-l+5V

TYPICAL  DRIVER

J
brsrerre I
DR IVE  NO.  2

L _

Wir ing  D iagram

TWISTED PAIR
P OR R IBBON CABLE

Dr ive  Connect ion
l  - 1 4

I
I
I
I
I
I
I
t \
I
I

t-
t_

D R I V E  N O .  I

TYPICAL INPUT

COLLECTOR

POWER SUPPLY
+24V, +5V,-5V

F i g u r e  l - 8 .  P a r a l l e l  ( D a i s y - C h a i n )



Direc t  Head Load

A  l o g i c  l o w  o n  P i n  1 6  w i l l  s i m u l t a n e o u s l y  l o a d  a l l  h e a d s  o f  b o t h  d r i v e s ,  o v e r i d i n g
s e l e c t  f u n c t j o n s .  D r i v e s  a r e  n o r m a l l y  s u p p l i e d  w i t h  t h i s  f u n c t i o n ,  w h i c h  m a y  b e
e l jm jna ted  by  remov ing  U59.  The d i rec t  head load fea ture  a l lows copy  w i thout  the
de lay  caused by  4  ms.  head load t ime.

Separated Index and Sector

0p t iona ' l ' l og ic  can be  prov ided to  separa te  the  index  pu lse  f rom the  sec tor  pu lses
of  a  33  ho le  hard  sec tored  D iske t te ,  w j th  th is  op t ion  ins ta l led  32  even ' l y  spaced
sec tor  pu ' l ses  per  ro ta t ion  w i l l  occur  a t  the  separa ted  sec tor  ou tpu t ,  P in  20 .
O n e  j n d e x  p u l s e  p e r  r a t a t i o n  w i l l  o c c u r  a t  P i n  8 .

The separa ted  sec tor  op t ion  u t i l i zes  independent  separa t ion  log !c i  there fore  sec tor
pu ' l ses 'a re  va l id  in rned ia te ly  a f te r  se lec t .  One ro ta t ion  o f  a  d isk  a f te r  jnser t ion

wi t t  synchron ize  the  sec tor  separa t ion  c i rcu i t ;  whether  o r  no t  tha t  d isk  i s  se lec ted .

For  unsepara ted  sec tors ,  R  B and R 94 w i l l  be  36K,  C 40  and C 4 l  w i l l  be  0 . . |  u fd ,
and jumpers l 'J  to X, AD to AE, AH to AJ, and AB to AC must be instal led instead
of  the  ones  fo r  separa t ing  index  and sec tor  pu ' l ses .

T h i s  o p t i o n  i s  i m p l e m e n t e d  b y  i n s t a l l i n g  o p t ' i o n a l  v a l u e s  o f  l l K ' i n  R  8 8  a n d  R  9 4 ;
and lu fd  in  C 40  and C 4 . l .  A lso  jumpers  t , l  to  Y ,  AD to  AF,  M to  AB '  AH to  AK '
and sec tor  op t ion  jumpers  32  must  be  ins ta l led .

Sector Count Down

T h i s  o p t i o n  p r o v i d e s  f o r  d i v i d i n g  t h e  g e c t o r  p u l s e s  i n t o  
. 1 6 , 8 , 4 ,  

o r _ 2  p u l s e s
per  ro ta t ion .  Separa te  counters  a re  used fo r  each s ide ,  so  sec tor  pu l :g :  a re  va l id
imned ia te ly  a f te r  se lec t .  Two ro ta t ions  o f  the  d isk  a f te r  inser t jon  w i l l  guarantee
va l id  sec tor  pu lses  whether  o r  no t  the  s ide  was se lec ted .

Th is  op t ion  is  ob ta ined by  the  ins ta l la t ion  o f  op t iona l  ch ips  U 16  and U 27 in
con jun t t jon  w i th  ins ta l l ing  the  sec tor  op t ion  iumpers  (one fo r  each s ide)  hav ing
the same number as the number of  sectors desired.

Double Densi t .v Data SeParator

PerSc i  D iske t te  d r ives  can be  equ ipped w i th^a  doub le  dens i ty  da ta  separa tor .
Th is  w i l l  a l low decod ing  o f  e i ther  MFM or  MrFM codes.  Th is  da ta  separa tor  j s  de-
s igned to  synchron ize  to  a  f ie ld  o f  0 's  fo r  

. |40  
u-seconds a f te r  a  sync  pu1 'se .

'  (a-sector pulse or a sync generated by the contro ' l ler)

Separated data and separated clock are presented to the control ler  at  Pl-48 and
P ' l -50 ,  respec t ive ly .  Separa ted  da ta  i s  a  200 N-sec  t rans i t ion  to  log ic  low fo r
each da ta  b i t  wr i t ten  on  the  D iske t te .  Separa ted  c lock  is  a  250 Khz t ra in  o f
200 N-sec  pu lses  mark ing  ce l l  boundar ies .  I t  i s  der ived  f rom the  phased locked
osc i l la to r ,  and ex is ts  whether  o r  no t  c lock  b i ts  a re  p resent  in  the  encoded da ta .

The double densi ty data separator replaces the single densi ty data separator when
th is  op t ion  is  used.  Dr ives  cannot  be  equ ipped w i th  bo th

I  - 1 5



Externg_l Data Separator Sync

When the double densi ty data separator is used, i t  must be synchronized ei ther
to a separated and div ided sector pulses,  or f rom sync pulses provided by the
control  I  er .

BH should t ie to BV to synchronize f rom div ided sector pulses.

BF should t ie to BH i f  the external  data separator sync is used. External  data
separator sync is presented to the dr ive at  Pl- . |4.  When external  data separator
sync is used, remote eject  cannot be used.

Decoded Select

The se lec t  modu le ,  U l l ,  can  be  powered by  ins ta l la t ion  o f  jumper  au to  AW,  (normal ly
.AV is t ied to Al , l  for  a select  input)  when Ul l  is  powered. Customers can fabr icate
and ins ta l l  se lec t  decode modu les  o f  the i r  own des ign .

I  - 1 6



T a b l e  l - 3 .  O p t i o n  J u m p e r s

1 .  Located  on  da ta  and in te r face  PCB

COMPONENT AND VALUE,
OR JUMPER FUNCT I ON

C  4 0 '  0 . 1 p f d

C  4 0 '  1 . Q r f d

C  4 l ,  1 . 0 u f d

C  4 l  '  l . 0 u f d

R 88 36K

R  8 8  I I K

R 94 36K

R  9 4  l l K

u  1 6 , 7 4 1 9 3

u  2 7 ,  7 4 1 9 3

BD to BE

AL to AM

AM to AN

AP to AR

AY to AT

AS to AT

hlt

t , J t o X

AD to AE

W t o Y

AD to AF

K t o L

E s t a b l i s h e s  t i m i n g  o f  i n d e x  o n e  s h o t ,  s i d e  0

Estab l i shes  t im ing  o f  sec tor  separa t ion  one shot ,
s i d e  0

E s t a b l i s h e s  t i m i n g  o f  i n d e x  o n e  s h o t ,  s i d e  I

Es tab l i shes  t ' im ing  o f  sec tor  separa t ion  one shot ,
s ' ide  I

Es tab l i shes  t im ing  o f  index  one shot '  s ide  0

Estab l i shes  t im ing  o f  sec tor  separa t ion  one shot ,
s i d e  I

E s t a b l i s h e s  t i m i n g  o f  i n d e x  o n e  s h o t ,  s i d e  I

Es tab l i shes  t im ing  o f  sec tor  separa tor  one shot ,
s i d e  I

Prov jdes  sec tor  count  down,  s ide  I

Prov ides  sec tor  count  down,  s ide  0

Enab les  "seek  comple te"  ou tpu t

Prov ides  sp ind le  motor  cont ro l  f rom cont ro l le r

Makes sp ind le  motor  independent  o f  con t ro l le r

Wire or 's ready 0 and ready 
' l

T ies  P l -32  to  remote  e iec t  I  d r iver

T ies  P l - . |4  to  remote  e iec t  I  d r iver

T ies  s igna l  g round to  f rame

Tr igger  to  jndex  one shot ,  s ide  0

Tr igger  to  ' index  one shot ,  s ide  I

Tr igger  to  sec tor  separa t ion  one shot ,  s jde  0

Tr igger  to  sec tor  separa t ion  one shot ,  s ' ide  I

l , l i re  0R 's  wr i te  p ro tec t  ou tpu t
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Tab le  l -3 .  0p t ion  Jumpers

COMPONENT AND VALUE,
OR JUMPER FUNCT I ON

Sector 0 jumpers,
2 through 32

Sector 1 jumpers,
2 through 32

BH to BV

BF to BH

AA to AB

AB to AC

AK to AH

AH to AV

BA to BB

BB to BC

BK to BM

BL to BM

U t o V

N t o P

M t o P

S t o T

R t o S

AV to Al.l

AV to A|.l

H t o J

Z t o J

Selects number of  sectors per rotat ion
corresponding to number of  jumper

Selects number of  sectors per rotat ion
corresponding to number of  jumper

T jes  sec tor  pu lse  to  doub le  dens ' i t y  da ta  separa tor

T ' ies  ex terna l  sync  ( f rom P l -14)  to  doub le  dens i ty
data separator

Separa ted  sec tor  pu ' l ses  to  ou tpu t  d r iver  (U4 P in  7

S ide  0  index  pu lses  to  ou tpu t  d r iver  (U4 P in  7 )

Separa ted  index  pu lses  to  ou tpu t  d r jver  (U4 P in  2 )

S i d e  I  i n d e x  p u ] s e s  t o  o u t p u t  d r i v e r  ( U a  P i n  2 )

S e l e c t  r i g h t  t o  i n d e x  I  d r i v e r  ( U 4  P i n  I  )

Se lec t  fo r index  l / separa ted  index  dr iver  (U4 P in  I

S e l e c t  l e f t  t o  i n d e x  0  d r j v e r  ( U 4  P i n  6 )

Se lec t  to  index  O/separa ted  sec tor  d r iver  (U4 P in  6

l ,J i re or index 0 and index I

Se lec t  le f t  to  head load 0  dr iver  (U3-2)

P l - l B  t o  h e a d  l o a d  0  d r i v e r  ( U l - 2 1

Se lec t  r igh t  to  head load I  d r iver  (U3-7)

Pt -4  to  head load I  d r iver  (U3-7)

P l - 4  t o  U l l - 1 4  ( s e l e c t  2  R  t o  U l l - ] 4 )

+ 5 V  t o  U l l - 1 4

D i s k  s e l e c t  ( P 1 - 2 )  t o  s e l e c t  0  -  s e l e c t  I  l o g i c

S e l e c t  r i g h t  t o  s e l e c t  0  -  s e l e c t  I  l o g i c
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COMPONENT AND VALUE,
OR JUMPER FUNCT I ON

D t o E

F t o G

A t o B

A t o C

S e l e c t  t o

Se l  ec t  to

Read Data

PLO c l  ock

se l  ec t

se l  ec t

to read

to read

r i g h t  1  i n e

l e f t  I  i n e

data  ou tpu t

data output

Tab l  e  I  -3 .  0p t ion  Jumpers

2 .  Pos  i  t ' i oner  servo  PCB

A t o B - l V  t o  v e r t j c a l  p o s i t i o n  P i n s

3 .  Doub le  F  da ta  seoara tor

A t o C

B t o C

Norma l  ope ra t i on

S imu la tes  one  sho t  ou tpu t
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