
Technical Specifications for

6 5 0 0  S e r i e s  S o n a r  R a n g i n g  M o d u l e 

P a r t  # 6 1 5 0 7 7 - M i n i m u m  o r d e r  1 0 ,  i n c r e m e n t s  o f  1 0 

F e a t u r e s 

•  A c c u r a t e  S o n a r  R a n g i n g  f r o m  6 " t o  3 5  f t . 
•  D r i v e s  5 0  k H z  E l e c t r o s t a t i c  T r a n s d u c e r  w i t h  N o  A d d i t i o n a l  I n t e r f a c e 
•  O p e r a t e s  f r o m  S i n g l e  S u p p l y 
•  A c c u r a t e  C l o c k  O u t p u t  p r o v i d e d  f o r  E x t e r n a l  U s e 
•  S e l e c t i v e  E c h o  E x c l u s i o n 
•  T T L - C o m p a t i b l y 
•  M u l t i p l e  M e a s u r e m e n t  C a p a b i l i t y 
•  U s e s  T I  T L 8 5 1  a n d  P o l a r o i d  6 1 4 9 0 6  S o n a r  c h i p s 
•  S o c k e t e d  D i g i t a l  C h i p 
•  C o n v e n i e n t  T e r m i n a l  C o n n e c t o r 
• V a r i a b l e  G a i n  C o n t r o l  P o t e n t i o m e t e r 

D e s c r i p t i o n : 

The 6500 Series is an economical sonar ranging module that can drive all Polaroid
electrostatic transducers with no additional interface. This module, with a simple
interface, is able to measure distances from 6" to 35ft. The typical absolute accuracy
is +/-1% of the reading over the entire range.

This module has an external blanking input that allows selective echo exclusion for
operation on a multiple echo mode. The module is able to differentiate echoes from
objects that are only 3" apart . The digitally controlled-gain, variable-bandwidth
amplifier minimizes noise and side-lobe detection in sonar applications.

The module has an accurate ceramic resonator-controlled 420 kHz time-base
generator. An output based on the 420 kHz time base is provided for external use. The
sonar transmit output is 16 cycles at a frequency of 49.4 kHz. The 6500 Series module
operates over a supply voltage range from 4.5 volts to 6.8 volts and is characterized
for operation from 0˚ to 40˚C.

A b s o l u t e  M a x i m u m  R a t i n g s : 

V o l t a g e  f r o m  a n y  p i n  t o  g r o u n d  ( s e e  N o t e  1 ) 7 V 

V o l t a g e  f r o m  a n y  p i n  e x c e p t  X D C R  t o  V c c  ( s e e  N o t e  1 ) 7  t o  0 . 5 V 

O p e r a t i n g  f r e e - a i r  t e m p e r a t u r e  r a n g e        0 ̊C  t o  4 0 ̊ C 

S t o r a g e  t e m p e r a t u r e  r a n g e      4 0 ̊ C  t o  8 5 ̊ C 



N O T E  1 :  T h e   X C D R  p i n  m a y  b e  d r i v e n  f r o m  1  v o l t  t o  4 0 0  v o l t s  t y p i c a l  w i t h 
r e s p e c t  t o  g r o u n d 

Specifications subject to change without notice

R e c o m m e n d e d  O p e r a t i n g  C o n d i t i o n s 

  MIN MAX UNIT

Supply Voltage, Vcc   4.5 6.8 V

High-level Input Voltage, VIH   BLNK, BINH, INIT         2.1 V

Low-level Input Voltage,  VIL    BLNK, BINH, INIT 0.6 V

ECHO and OSC Output Voltage              6.8 V

Delay Time, Power Up to INIT High 5

Recycle Period   80 ms ms

Operating Free-air Temperature, TA    0 40 ˚C

P o l a r o i d  O E M  C o m p o n e n t s  G r o u p  E l e c t r i c a l  C h a r a c t e r i s t i c s  O v e r  r e c o m m e n d e d 
R a n g e s  o f  S u p p l y  V o l t a g e s  a n d  O p e r a t i n g  F r e e - A i r  T e m p e r a t u r e  ( U n l e s s  o t h e r w i s e 
n o t e d ) 

PARAMETER  TEST CONDITIONS MIN TYP MAX UNIT

Imput Current  BLNK, BINH, INIT                V1=2.1V 1 m A 

High-level Output Current, IOH, ECHO, OSC     VOH=5.5V 100 uA

Low-level Output Voltage, VOL, ECHO, OSC     IOL=1.6mA 0.4 V

Transducer  Bias Voltage             TA=25˚C 200              V

Transducer  Output Voltage (peak to peak)       TA=25˚C                 400 V

No. of Cycles for XDCR Output to Reach 400V      C=500pF    7

Internal Blanking Interval 2.38† ms

Frequency During 16-pulse OSC output                 49.4† kHz

Transmit Period            XMIT output 49.4† kHz

Frequency After 16-pulse            OSC output 93.3† kHz

Transmit Period                            XMIT output 0 kHz

Supply Current, Icc                   During transmit period                 2000 mA

After transmit period 100 mA



T h e s e   t y p i c a l   v a l u e s   a p p l y  f o r  a  4 2 0  k H z  c e r a m i c   r e s o n a t o r . 

O p e r a t i o n  W i t h  P o l a r o i d  E l e c t r o s t a t i c  T r a n s d u c e r : 

T h e r e  a r e  t w o  b a s i c  m o d e s  o f  o p e r a t i o n  f o r  t h e  6 5 0 0  S e r i e s  s o n a r  r a n g i n g  m o d u l e : 
s i n g l e - e c h o  m o d e  a n d  m u l t i p l e - e c h o  m o d e .  T h e  a p p l i c a t i o n  o f  p o w e r  ( V o c ) ,  t h e 
a c t i v a t i o n  o f  t h e  I n i t i a t e  ( I N I T )  i n p u t ,  a n d  t h e  r e s u l t i n g  t r a n s m i t  o u t p u t ,  a n d  t h e  u s e  o f 
t h e  B l a n k i n g  I n h i b i t  ( B I N H )  i n p u t  a r e  b a s i c a l l y  t h e  s a m e  f o r  e i t h e r  m o d e  o f  o p e r a t i o n . 
A f t e r  a p p l y i n g  p o w e r  ( V o c )  a  m i n i m u m  o f  5  m i l l i s e c o n d s  m u s t  e l a p s e  b e f o r e  t h e  I N I T 
i n p u t  c a n  b e  t a k e n  h i g h .  D u r i n g  t h i s  t i m e ,  a l l  i n t e r n a l  c i r c u i t r y  i s  r e s e t  a n d  t h e  i n t e r n a l 
o s c i l l a t o r  s t a b i l i z e s .  W h e n  I N I T  i s  t a k e n  h i g h ,  d r i v e  t o  t h e  T r a n s d u c e r  X D C R  o u t p u t 
o c c u r s .  S i x t e e n  p u l s e s  a t  4 9 . 4  k H z  w i t h  4 0 0  v o l  a m p l i t u d e  w i l l  e x c i t e  t h e  t r a n s d u c e r   a s 
t r a n s m i s s i o n  o c c u r s .  A t  t h e  e n d  o f  t h e  1 6  t r a n s m i t  p u l s e s ,  a  D C  b i a s  o f  2 0 0  v o l t s  w i l l 
r e m a i n  o n  t h e  t r a n s d u c e r  a s  r e c o m m e n d e d  f o r  o p t i m u m  o p e r a t i o n . 

I n  o r d e r  t o  e l i m i n a t e  r i n g i n g  o f  t h e  t r a n s d u c e r  f r o m  b e i n g  d e t e c t e d  a s  a  r e t u r n  s i g n a l , 
t h e  R e c e i v e  ( R E C )  i n p u t  o f  t h e  r a n g i n g  c o n t r o l  I C  i s  i n h i b i t e d  b y  I n t e r n a l  b l a n k i n g  f o r 
2 . 3 8  m i l l i s e c o n d s  a f t e r  t h e  i n i t i a t e  s i g n a l .  I f  a  r e d u c e d  b l a n k i n g  t i m e  i s  d e s i r e d ,  t h e n 
t h e  B I N H  i n p u t  c a n  b e  t a k e n  h i g h  t o  e n d  t h e  b l a n k i n g  o f  t h e  R e c e i v e  i n p u t  a n y t i m e 
p r i o r  t o  I n t e r n a l  b l a n k i n g .  T h i s  m a y b e  d e s i r a b l e  t o  d e t e c t  o b j e c t s  c l o s e r  t h a n  1 . 3 3 f t . 
c o r r e s p o n d i n g  t o  2 . 3 8  m i l l i s e c o n d s  a n d  m a y b e  d o n e  i f  t r a n s d u c e r  d a m p i n g  i s  s u f f i c i e n t 
s o  t h a t  r i n g i n g  i s  n o t  d e t e c t e d  a s  a  r e t u r n  s i g n a l . 

I n  t h e  s i n g l e - e c h o  m o d e  o f  o p e r a t i o n  ( F i g u r e 1 ) ,  a l l  t h a t  m u s t  b e  d o n e  n e x t  i s  t o  w a i t  f o r 
t h e  r e t u r n  o f  t h e  t r a n s m i t t e d  s i g n a l ,  t r a v e l l i n g  a t  a p p r o x i m a t e l y  0 . 9  m i l l i s e c o n d s  p e r 
f o o t  o u t  a n d  b a c k .  T h e  r e t u r n i n g  s i g n a l  i s  a m p l i f i e d  a n d  a p p e a r s  a s  a  h i g h - l o g i c - l e v e l 
e c h o  o u t p u t .  T h e  t i m e  b e t w e e n  I N I T  g o i n g  h i g h  a n d  t h e  E c h o  ( E C H O )  o u t p u t  g o i n g 
h i g h  i s  p r o p o r t i o n a l  t o  t h e  d i s t a n c e  o f  t h e  t a r g e t  f r o m  t h e  t r a n s d u c e r .  I f  d e s i r e d ,  t h e 
c y c l e  c a n  n o w  b e  r e p e a t e d  b y  r e t u r n i n g  I N I T  t o  a  l o w - l o g i c  l e v e l  a n d  t h e n  t a k i n g  i t 
h i g h  w h e n  t h e  n e x t  t r a n s m i s s i o n  i s  d e s i r e d . 



Schematic Equivalents Circuits of Board Inputs / Outputs

I N P U T  /  O U T P U T  S C H E M A T I C  N O T E S :  T h e  e c h o  o u t p u t  i s  a n  o p e n 
c o l l e c t o r  t r a n s i s t o r  o u t p u t  a n d  r e q u i r e s  a  4 . 7 k  o h m  p u l l  u p  r e s i s t o r  b e t w e e n 
V c c  a n d  t h e  o u t p u t .  I f  t h e r e  i s  m o r e  t h a n  o n e  t a r g e t  a n d  m u l t i p l e  e c h o e s  w i l l 
b e  d e t e c t e d  f r o m  a  s i n g l e  t r a n s m i s s i o n ,  t h e n  t h e  c y c l e  i s  s l i g h t l y  d i f f e r e n t 
( F i g u r e 2 ) .  A f t e r  r e c e i v i n g  t h e  f i r s t  r e t u r n  s i g n a l  w h i c h  c a u s e s  t h e  E C H O 
o u t p u t  t o  g o  h i g h ,  t h e  B l a n k i n g  ( B L N K )  i n p u t  m u s t  b e  t a k e n  h i g h  t h e n  b a c k 
l o w  t o  r e s e t  t h e  E C H O  o u t p u t  f o r  t h e  n e x t  r e t u r n  s i g n a l .  T h e  b l a n k i n g  s i g n a l 
m u s t  b e  a t  l e a s t  0 . 4 4  m i l l i s e c o n d s  i n  d u r a t i o n  t o  a c c o u n t  f o r  a l l  1 6  r e t u r n i n g 
p u l s e s  f r o m  t h e  f i r s t  t a r g e t  a n d  a l l o w  f o r  i n t e r n a l  d e l a y  t i m e s .  T h i s 
c o r r e s p o n d s  t o  t h e  t w o  t a r g e t s  b e i n g  3 "  a p a r t . 

D u r i n g  a  c y c l e  s t a r t i n g  w i t h  I N I T  g o i n g  h i g h ,  t h e  r e c e i v e r  a m p l i f i e r  g a i n   i s 
i n c r e m e n t e d  h i g h e r  a t  d i s c r e t e  t i m e s  ( F i g u r e  3 )  s i n c e  t h e  t r a n s m i t t e d  s i g n a l  i s 
a t t e n u a t e d  w i t h  d i s t a n c e .  A t  a p p r o x i m a t e l y  3 8  m i l l i s e c o n d s ,  t h e  m a x i m u m 
g a i n  i s  a t t a i n e d .  F o r  t h i s  r e a s o n ,  s u f f i c i e n t  g a i n  m a y  n o t  b e  a v a i l a b l e  f o r 
o b j e c t s  g r e a t e r  t h a n  3 5  f t .  a w a y .   A l t h o u g h  g a i n  c a n  b e  i n c r e a s e d  b y  v a r y i n g 
R 1  ( F i g u r e  4 ) ,  t h e r e  i s  a  l i m i t  t o  w h i c h  t h e  g a i n  c a n  b e  i n c r e a s e d  f o r  r e l i a b l e 
m o d u l e  o p e r a t i o n .  T h i s  w i l l  v a r y  f r o m  a p p l i c a t i o n  t o  a p p l i c a t i o n .  T h e 
m o d u l e s  a r e  “ k i t t e d ”  p r i o r  t o  t h e i r  f i n a l  t e s t  d u r i n g  m a n u f a c t u r e .  T h i s  i s 
n e c e s s a r y  b e c a u s e  t h e  d e s i r e d  g a i n  d i s t r i b u t i o n  i s  m u c h  n a r r o w e r  t h a n  t h e 
m o d u l e  g a i n  d i s t r i b u t i o n  i f  a l l  w e r e  k i t t e d  w i t h  o n e  v a l u e  r e s i s t o r .  A s  k i t t e d , 
t h e s e  m o d u l e s  w i l l  p e r f o r m  s a t i s f a c t o r y  i n  m o s t  a p p l i c a t i o n .  A s  a  r u l e  o f 
t h u m b ,  t h e  g a i n  c a n  b e  i n c r e a s e d  u p  t o  a  f a c t o r  o f  4 ,  i f  r e q u i r e d ,  b y  i n c r e a s i n g 
R 1  c o r r e s p o n d i n g l y .  G a i n  i s  d i r e c t l y  p r o p o r t i o n a l  t o  R 1 .  P o t e n t i o m e t e r  V R 1 
( F i g u r e  4 )  p r o v i d e s  a n  i n t e r s t a g e  g a i n  a d j u s t m e n t  f o r  t h e  m o d u l e .  I t  c a n  b e 
u s e d  t o  t r i m  t h e  o v e r a l l  r a n g e  o f  g a i n  s e t  b y  f i x  r e s i s t o r . 



6 5 0 0  S e r i e s  T r a n s f o r m e r 

P a r t  # 6 1 9 3 9 2 - M i n i m u m  o r d e r  1 0 ,  i n c r e m e n t s  o f  1 0 .  P a r t  # 6 1 9 3 9 1 - 
M i n i m u m  o r d e r  1 0 0 ,  i n c r e m e n t s  o f  1 0 0 

E l e c t r i c a l  &  P h y s i c a l  S p e c i f i c a t i o n s 

1 .  S e c o n d  I n d u c t a n c e :   2 2 m H  ± 1 0 % 
2 .  S e c o n d a r y  D C  R e s i s t a n c e :  1 0 0  o h m s  ±  2 0 % 
3 .  O u t p u t  V o l t a g e  A m p l i t u d e :  5 8 0 "  ±  3 0  V o l t s  P e a k  t o  P e a k 
4 .  P r i m a r y  S u p p l y  V o l t a g e :  5 . 0  ±  . 1 V D C 
5 .  P r i m a r y  W i n d i n g :  O u t e r m o s t  W i n d i n g 
6 .  P r i m a r y  D C  R e s i s t a n c e :  . 0 6 5  o h m s   ±  2 0 % 



Dimensions in millimeters
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