
4X4 REGISTER FILE

S54170—B,F,W •  N74170—B,F

DIGITAL 54/74 TTL SERIES

S54170 
N74170

DESCRIPTION

The 5 4 1 7 0  and 7 4 1 7 0  MSI 1 6 -b it T T L  register f ile s  inco rp o ra te  
th e  e qu iva le n t o f 98  gates on a m o n o lith ic  ch ip . The  register f i le  
is o rgan ized as 4  w o rd s  o f 4  b its  each and separate on -ch ip  
decod ing  is p rov id e d  fo r  addressing th e  fo u r  w o rd  loca tio n s  to  
e ithe r w r ite - in  o r re trieve  data. T h is  p e rm its  s im u lta n e ou s  w r it in g  
in to  one lo ca tio n  and reading fro m  a no the r w o rd  loca tio n .

F o u r data in p u ts  are available  w h ic h  are used to  su p p ly  th e  4 -b it  
w o rd  to  be s to red. L o c a tio n  o f the  w o rd  is d e te rm in e d  b y  th e  
w r ite  address in p u ts  A  and B in  c o n ju n c tio n  w ith  a w rite -enab le  
signal. Data a pp lied  a t th e  in p u ts  shou ld  be in its  tru e  fo rm . T h a t 
is, i f  a h igh-leve l signal is desired fro m  th e  o u tp u t, a h igh-level is 
app lied  a t th e  data in p u t fo r  th a t p a rt ic u la r b i t  lo ca tio n . The  
la tch  in p u ts  are arranged so th a t new  data w il l  be accepted o n ly  
i f  b o th  in te rn a l address gate in p u ts  are h igh . W hen th is  c o n d it io n  
exists, data a t th e  D in p u t is tra n s fe rre d  to  the  la tch  o u tp u t. 
When th e  w r ite  enable in p u t, Gyy is h igh , th e  data  in p u ts  are 
in h ib ite d  and th e ir  states can cause no change in  th e  in fo rm a tio n  
sto red  in  th e  in te rn a l latches. W hen the  read enable o u tp u t ,  G p  , 
is h igh , th e  data o u tp u ts  are in h ib ite d  and rem ain  high.

The ind iv id u a l address lines p e rm it d ire c t a cq u is itio n  o f data 
sto red  in any fo u r  o f  th e  latches. F o u r in d iv id u a l decod ing  gates

are used to  c o m p le te  th e  address fo r  reading a w o rd . When th e  
read address is m ade in c o n ju n c tio n  w ith  th e  read-enable signal, 
th e  w o rd  appears a t th e  fo u r  o u tp u ts .

T h is  a rrangem en t—d a ta -en try  addressing separate fro m  data-read 
addressing and ind iv id u a l sense lin e —e lim ina te s  recovery  tim es, 
p e rm its  s im u ltaneous  reading and w r it in g , and is lim ite d  in speed 
o n ly  by  th e  w r ite  tim e  (45 nanoseconds m a x im u m ) and th e  read 
t im e  (3 5  nanoseconds m a x im u m ). The  reg iste r f i le  has a n o n ­
des tru c tive  re ad o u t in th a t data is n o t lo s t w hen  addressed.

A ll in p u ts  are b u ffe re d  to  low e r the  d rive  re qu ire m e n ts  to  one 
norm a lize d  Series 5 4 /7 4  load, and in p u t-c la m p in g  d iodes m in i­
m ize  s w itc h in g  trans ien ts  to  s im p lify  system  design. H igh-speed, 
doub le-ended  A N D -O R -IN V E R T  gates are e m p lo ye d  fo r  th e  read- 
address fu n c tio n  and d rive  h ig h -s in k -cu rre n t, o p e n -c o lle c to r o u t­
puts. U p  to  256  o f these o u tp u ts  m ay be w ire -A N D  connec ted  fo r  
increasing th e  ca pa c ity  up  to  1024 w ords. A n y  n um b e r o f these 
registers m ay be para lle led  to  p rov id e  n -b i tw o rd  leng th .

P ow er d iss ip a tion  is ty p ic a lly  500  mW  to ta l o r 5 m W  per gate. 
The  5 4 1 7 0  is charac terized  fo r  o pe ra tio n  over th e  fu l l  m ili ta ry  
te m p e ra tu re  range o f  -5 5  C to  125 C; th e  7 4 1 7 0  is charac terized  
fo r  o p e ra tio n  fro m  0°C  to  70°C .

LOGIC DIAGRAM



SIGNETICS DIGITAL 54/74 TTL SERIES -  S54170 •  N74170

ABSOLUTE MAXIMUM RATINGS (over operating free-air tem­
perature range unless otherwise noted)

S u p p ly  vo ltag e  V q q  (see N o te  1 ) ........................................................ 7 V
Input voltage (see Note 1 ) .......................................................5.5 V
Output voltage (see Notes 1 and 2 ) .....................................5.5 V
Operating free-air temperature range:

54170 C ir c u i t s .................................................-55 °C to125°C
74170 N C i r c u i t s .............................................. 0 °C to70°C

Storage temperature range .....................................-65° C to 150°C

N O TE S :
1. V o lta ge  values are w ith  respect to  n e tw o rk  g rou n d  te rm in a l.
2. T h is  is th e  m a x im u m  vo ltage  w h ic h  shou ld  be app lied  to  any 

o u tp u t  w hen  i t  is in th e  o f f  state.

PIN CONFIGURATION

B,F,W, PACKAGE

WRITE SELECT ENABLES OUTPUTS
DATA 1 1l ' l ' * 1

VCC 10 A B WRITE READ IQ 2Q

20 3D 4D B A 4Q 3Q GND

DATA READ SELECT OUTPUTS

RECOMMENDED OPERATING CONDITIONS

54170 74170
UNIT

MIN NOM MAX MIN NOM MAX

Supply voltage V q q 4.5 5 5.5 4.75 5 5.25 V

Low-level output current, Iq |_ 16 16 m A

Width of write-enable or read-enable pulse, tw 25 25 ns

data input w ith respect to 
write enable, tsetup(o) 10 10 ns

Setup times, high- or low-level data write select w ith respect to 
(See Note 3 ) write enable, tsetup(W) 15 15 ns

read select w ith respect to
nsread enable, t setup(R) 5 5

data input w ith respect to 
write enable, t(10|cj(Q) 0 0 ns

Hold times, high- or low-level data write select w ith respect to 
(See Note 4) write enable, th0 |d(w) 5 5 ns

read select w ith respect to
nsread enable, thold(R) 5 5

Latch time for new data, t |at ch (See Note 5) 25 25 ns

Operating free-air temperature range, T/^ -55 25 125 0 25 70 °C

N O TE S :
3. S e tup  t im e  is th e  in te rva l im m e d ia te ly  preced ing  th e  negative-going edge o f the  enable pulse d u rin g  w h ich  in te rva l th e  data o r 

address to  be recogn ized m us t be m a in ta ined  a t th e  in p u t to  ensure its  re co g n itio n .
4. H o ld  t im e  is th e  in te rva l im m e d ia te ly  fo l lo w in g  th e  pos itive -go ing  edge o f the  enable pulse d u rin g  w h ic h  in te rva l th e  data or 

address to  be recognized m us t be m a in ta ined  a t th e  in p u t to  ensure its  c o n tin u e d  re cog n ition .
5. La tch  tim e  is th e  tim e  re qu ire d  fo r  th e  in te rn a l o u tp u t o f  th e  la tch  to  assume th e  sta te o f new  data. See F igure  1. T h is  is im p o r ta n t o n ly  

w hen a tte m p tin g  to  read fro m  a loc a tio n  im m e d ia te ly  a fte r  th a t loc a tio n  has received new data.



SIGNETICS DIGITAL 54/74 TTL SERIES -  S54170 •  N74170

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TYP $ MAX UNIT

V|H High-level input voltage 2 V

V |L Low-level input voltage 0.8 V

V | Input clamp voltage VCC = MIN, lj = -12 mA -1.5 V

' o h High-level output current v Cc  = m i n . V0  = 5.5 V 30 mA

V qc  = m i n , V |L = 0.8 V,
v OL Low-level output voltage lOL = 16 mA

0.4 V

'I Input current at maximum input voltage V c c  = MAX- V| = 5.5 V 1 mA

' IH High-level input current V qc  = m a x , V| = 2.4 V 40 jiiA

11L Low-level input current V c c  = M A X ' V| = 0.4 V -1.6 mA

VCC = MAX, 54170 125 $ 140 mA
' c c Supply current see Note 6 74170 125 % 150 mA

f  Fo r c o n d itio n s  show n as M IN  o r M A X , use th e  a p p ro p ria te  va lue  specified  under recom m ended  o p e ra tin g  c o n d itio n s  fo r  th e  app licab le  
device type .

^T y p ic a l pow er d iss ip a tion  show n is an average fo r  50%  d u ty  cyc le  a t = 5 V , = 25  C.

N O TE  6:
M a x im u m  Iq q  is guaranteed fo r  th e  fo llo w in g  worst-case c o n d itio n s : 4 .5  V is app lied  to  a ll data inp u ts  and b o th  enable inp u ts , all 
address inp u ts  are g rounded , and all o u tp u ts  are open.

SWITCHING CHARACTERISTICS, V CC = 5 V, TA = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Propagation delay time, low-to- 
tPLH high-level output, from read CL = 1 5 p F , R |_ = 400 12 10 15 ns

enable to any Q

Propagation delay time, high-to- 
tPHLq low-level output, from read Cl  = 1 5  pF, RL = 400 12 20 30 ns

enable to any Q

LOGIC

WRITE FUNCTION TABLE (SEE NOTES A, B, AND C)

WRITE INPUTS
Wr w a  Gw 0

WORD 
1 2 3

L L L Q = D Qn Qn Qn

L H L Qn Q = D Qn Qn

H L L Qn Q n Q = D Qn

H H L Q n Qn Qn Q = D

X X H Qn Qn Qn Qn

N O TE S :
A . H = high level, L = lo w  level, X = irre le va n t
B. (Q  = D) = The fo u r  selected in te rn a l f l ip - f lo p  o u tp u ts  w il l  assume
C. Q n = No change.
D. W0B1 = The  f i r s t  b it  o f w o rd  0, etc.

READ FUNCTION TABLE (SEE NOTES A AND D)

READ INPUTS 
r B r A g R 1Q

OUTPUTS 
2Q 3Q 4Q

L L L W0B1 W0B2 W0B3 W0B4

L H L W1B1 W1B2 W1B3 W1B4

H L L W2B1 W2B2 W2B3 W2B4

H H L W3B1 W3B2 W3B3 W3B4

X X H H H H H

states app lied  to  th e  fo u r  e x te rn a l data  inpu ts .



SIGNETICS DIGITAL 54/74 TTL SERIES -  S54170# IM74170

SWITCHING CHARACTERISTICS

LOAD FOR OUTPUT UNDER TEST

VOLTAGE WAVEFORMS

N O TE S :
A . H ign-leve l in p u ts  are illu s tra te d ; how ever, low -leve l setup and h o ld  tim e s  are th e  same.
B. W aveform s are supp lied  b y  generators w ith  the  fo llo w in g  charac te ris tics : PRR <  1 M H z, Z q u T  ^  50S"2, d u ty  cyc le  <  50%, 

t r <  1 Ons, t f  = 10ns.
C. Th is  app lies o n ly  when reading fro m  a lo ca tio n  im m e d ia te ly  a fte r th a t loca tio n  has received new  data.


