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1  

•  

•  

•  

•  

• 0V 

•  

•  

• 2.7 V ~ 5.5 V 

• 0.5V ~ VA 

• −40°C~+125°C 

•  

• 12  

• INL ±2 LSB  

• DNL +0.3/−0.15 LSB  

• 2μs ( ) 

• 4mV  

• -0.04%FSR  

•  

2.10mW (3V)/ 4.55mW (5V)  

• 0.3µW (3V)/1µW (5V)
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4  
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5   

 DAC 

RS1328  DAC  DAC 

3V 0.3µW 5V 1µW RS1328 

RS1328  -40 C  125 C  
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6  (1) 

     (2) MSL (3)  

RS1328 RS1328XTSS16 -40°C ~ 125°C TSSOP16 RS1328 MSL1 Tape and Reel, 4000 

: 

(1)  

(2)  

(3) RUNIC  JEDEC  J-STD-20F  MSL 

 RUNIC  
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7  
 

DOUT

VOUTA

VOUTB

VOUTC

VOUTD

VA

VREF1

1DIN

2
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7

8

16

15

14

13

12

11

10

9

RS1328

SCLK

SYNC

VOUTE

VOUTF

VOUTG

VOUTH

GND

VREF2
 

TSSOP16 
 

 

   

DIN 1 
 SYNC̅̅ ̅̅ ̅̅ ̅̅  SCLK 16

 

DOUT 2 

DOUT  RS1328  DIN 

 SYNC̅̅ ̅̅ ̅̅ ̅̅  16  SCLK DOUT 

 

VOUTA 3  A  

VOUTB 4  B  

VOUTC 5  C  

VOUTD 6  D  

VA 7 GND  

VREF1 8 A B C D GND  

VREF2 9 E F G H GND  

GND 10  

VOUTH 11  H  

VOUTG 12  G  

VOUTF 13  F  

VOUTE 14  E  

 SYNC̅̅ ̅̅ ̅̅ ̅̅  15 

 SCLK  DAC 

SCLK  16 SYNC̅̅ ̅̅ ̅̅ ̅̅   DAC  

SYNC̅̅ ̅̅ ̅̅ ̅̅   SCLK  15 

DAC  

SCLK 16  
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8  

8.1  

 (1)(2) 

    

, VA  6.5 V 

 -0.3 6.5 V 

 (3)  10 mA 

  (3)  30 mA 

TA= 25°C  See (4)  

, θJA (5) TSSOP16  135 °C/W 

  150 °C 

, Tstg -65 150 °C 

(1) 

 

(2)  (GND=0V)  

(3)  GND VA  10mA 

 20mA  10mA  

(4)  (TJMAX)  150°C TJMAX  (θJA)  (TA) PDMAX = (TJMAX - 

TA) / θJA /

 

(5)  JESD-51  

 

8.2 ESD  

 ESD  

   

V(ESD)  
 (HBM)  ANSI/ESDA/JEDEC JS-001  (1) ±2500 V 

 (CDM)  ANSI/ESDA/JEDEC JS-002  (2) ±1000 V 

(1) JEDEC  JEP155 500V HBM  ESD  

(2) JEDEC  JEP157 250V CDM  ESD  

 

 

ESD  

ESD 
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8.3  

 

    

 -40 125 °C 

, VA 2.7 5.5 V 

, VREF1,2 0.5 VA V 

 (1) 0 5.5 V 

 0 1500 pF 

SCLK   40 MHz 

(1)  5.5V  VA  VA 3V 5V

 

I/O

GND

TO INTERNAL
CIRCUITRY
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8.4  

 VA = 2.7V  5.5V VREF1 = VREF2 = VA, CL = 200pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

      

 

 TMIN ≤ TA ≤ TMAX 12   Bits 

 TMIN ≤ TA ≤ TMAX 12   Bits 

INL  
TA = 25°C  ±2 ±3.5 LSB 

TMIN ≤ TA ≤ TMAX  ±3  LSB 

DNL  
TA = 25°C -0.5 +0.3/-0.15 0.7 LSB 

TMIN ≤ TA ≤ TMAX  +0.4/-0.3  LSB 

ZE  

VA = 2.7 V, IOUT = 0  3 6 
mV 

TMIN ≤ TA ≤ TMAX  4.5  

VA = 5.5 V, IOUT = 0  4 7 
mV 

TMIN ≤ TA ≤ TMAX  6  

FSE  
IOUT = 0  -0.04 ±0.12 

%FSR 
TMIN ≤ TA ≤ TMAX  ±0.06  

GE  
TA = 25°C  -0.15 ±0.25 

%FSR 
TMIN ≤ TA ≤ TMAX  -0.2  

ZCED    20  µ V/°C 

TC GE    -0.6  ppm/°C 

 

  TMIN ≤ TA ≤ TMAX 0  VREF1,2 V 

IOZ  (1) TMIN ≤ TA ≤ TMAX  ±0.1  µ A 

ZCO  

VA = 3 V, IOUT = 200 µ A  9 11 

mV 
VA = 3 V, IOUT = 1 mA  35 45 

VA = 5 V, IOUT = 200 µ A  6 8 

VA = 5 V, IOUT= 1 mA  25 31 

FSO  

VA = 3 V, IOUT = 200 µ A 2.887 2.988  

V 
VA = 3 V, IOUT = 1 mA 2.942 2.948  

VA = 5 V, IOUT = 200 µ A 4.990 4.992  

VA = 5 V, IOUT = 1 mA 4.961 4.965  

IOS  (ISOURCE) (2) 
VA = 3 V, VOUT = 0 V,  = FFFh  -35  

mA 
VA = 5 V, VOUT = 0 V,  = FFFh  -38  

IOS  (ISINK) (2) 
VA = 3 V, VOUT = 3 V,  = 000h  57  

mA 
VA = 5 V, VOUT = 5 V,  = 000h  58  

IO  (1) 
TA = 105°C   8 mA 

TA = 125°C   4.5 mA 

CL  
RL = ∞  1500  

pF 
RL = 2kΩ  1500  

ZOUT  
VA = 2.7 V,  = 7FFh  0.5 1 Ω 

VA = 5.5 V,  = 7FFh  0.5 1 Ω 
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 VA = 2.7 V  5.5 V VREF1 = VREF2 = VA, CL = 200 pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

      

VREF1,2 

 
TA = 25°C  0.5  

V 
TMIN ≤ TA ≤ TMAX 2.7   

 TMIN ≤ TA ≤ TMAX   VA V 

   30  kΩ 

IIN  (1) TMIN ≤ TA ≤ TMAX  ±0.1  µ A 

VIL  

VA = 2.7 V to 3.6 V  0.6  
V 

VA = 2.7 V to 3.6 V, TMIN ≤ TA ≤ TMAX   0.6 

VA = 4.5 V to 5.5 V  1.1  
V 

VA = 4.5 V to 5.5 V, TMIN ≤ TA ≤ TMAX   0.8 

VIH  

VA = 2.7 V to 3.6 V  1.5  
V 

VA = 2.7 V to 3.6 V, TMIN ≤ TA ≤ TMAX 2.1   

VA = 4.5 V to 5.5 V  2.2  
V 

VA = 4.5 V to 5.5 V, TMIN ≤ TA ≤ TMAX 2.4   

CIN  (1) TMIN ≤ TA ≤TMAX   3 pF 

VA 
 TMIN ≤ TA ≤ TMAX 2.7   V 

 TMIN ≤ TA ≤ TMAX   5.5 V 

IN 

 VA  

fSCLK = 30MHz,  
fSYNC̅̅ ̅̅ ̅̅ ̅̅ =176KHz, 

 

VA = 3 V  496   µ A 

VA = 3 V,  
TMIN ≤ TA ≤ TMAX 

 553   µ A 

VA = 5 V  573   µ A 

VA = 5 V,  
TMIN ≤ TA ≤ TMAX 

 632   µ A 

VREF1  VREF2

 

fSCLK = 30MHz,  

 

VA = 3 V  102   µ A 

VA = 3 V,  
TMIN ≤ TA ≤ TMAX 

 102   µ A 

VA = 5 V  170   µ A 

VA = 5 V,  
TMIN ≤ TA ≤ TMAX 

 170   µ A 

IST 

 VA  
fSCLK = 0MHz,  

 

VA = 3 V  433  510 µ A 

VA = 5 V  480  615 µ A 

VREF1  VREF2  
fSCLK= 0MHz, 

 

VA = 3 V  102   µ A 

VA = 5 V  170   µ A 

(1) /  

(2) DAC DAC  
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 VA = 2.7 V  5.5 V VREF1 = VREF2 = VA, CL = 200 pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

      

IPD 
PD

  (1) 

fSCLK = 30MHz, 
SYNC̅̅ ̅̅ ̅̅ ̅̅ = VA  and 

DIN = 0V, PD 

 

VA = 3 V  26   µ A 

VA = 3 V, TMIN ≤ TA ≤ TMAX  51   µ A 

VA = 5 V  62   µ A 

VA = 5 V, TMIN ≤ TA ≤ TMAX  98   µ A 

fSCLK = 0MHz, 
SYNC̅̅ ̅̅ ̅̅ ̅̅ = VA  and 

DIN = 0V, PD 

 

VA = 3 V  0.1  0.3 µ A 

VA = 3 V, TMIN ≤ TA ≤ TMAX  2.5   µ A 

VA = 5 V  0.2  0.5 µ A 

VA = 5 V, TMIN ≤ TA ≤ TMAX  3.6   µ A 

PN  ( ) 

fSCLK =30MHz,  
fSYNC̅̅ ̅̅ ̅̅ ̅̅ =176KHz, 

 

VA = 3 V  2.10   
mW 

VA = 3 V, TMIN ≤ TA ≤ TMAX  2.27   

VA = 5 V  4.55   
mW 

VA = 5 V, TMIN ≤ TA ≤ TMAX  4.86   

fSCLK = 0MHz,  

 

VA = 3 V  1.91   mW 

VA = 5 V  4.10   mW 

PPD 
PD 

 (1) 

fSCLK = 30MHz, 
SYNC̅̅ ̅̅ ̅̅ ̅̅ = VA  and 

DIN = 0V, PD 

 

VA = 3 V  78   
µ W 

VA = 3 V, TMIN ≤ TA ≤ TMAX  153   

VA = 5 V  310   
µ W 

VA = 5 V, TMIN ≤ TA ≤ TMAX  490   

fSCLK = 0MHz, 
SYNC̅̅ ̅̅ ̅̅ ̅̅ = VA  and 

DIN = 0V, PD 

 

VA = 3 V  0.3  0.9 
µ W 

VA = 3 V, TMIN ≤ TA ≤ TMAX  7.35   

VA = 5 V  1  2.5 
µ W 

VA = 5 V, TMIN ≤ TA ≤ TMAX  18  
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8.5  

 VA = 2.7 V  5.5 V VREF1 = VREF2 = VA, CL = 200 pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

      

fSCLK SCLK  
TA = 25°C   40 MHz 

TMIN ≤ TA ≤ T MAX   30 MHz 

tS  (1) 

400h  C00h  

RL = 2 kΩ, CL = 200 pF 
 2  

µ s 

TMIN ≤ TA ≤ T MAX  3  

SR    1  V/µ s 

Gl    800h  7FFh  40  nV-sec 

DF    0.5  nV-sec 

DC    0.5  nV-sec 

CROSS    1.6  nV-sec 

MBW  VREF1,2 = 2.5V ± 2Vpp  400  kHz 

THD+N  
VREF1,2 = 2.5V ± 0.5Vpp 
100 Hz < fIN < 20 kHz 

 -77  dB 

ONSD   (1) DAC  = 800 h, 10kHz  40  nV/√Hz 

ON  (1) BW = 30 kHz  14  µ V 

tWU  
VA = 3 V  5  µ sec 

VA = 5 V  3  µ sec 

1/fSCLK SCLK  
TA = 25°C 25   ns 

TMIN ≤ TA ≤ T MAX 33   ns 

tCH SCLK  
TA = 25°C  7  ns 

TMIN ≤ TA ≤ T MAX 10   ns 

tCL SCLK  
TA = 25°C  7  ns 

TMIN ≤ TA ≤ T MAX 10   ns 

tSS SCLK  SYNC̅̅ ̅̅ ̅̅ ̅̅   
TA = 25°C  4  ns 

TMIN ≤ TA ≤ T MAX 10   ns 

tDS SCLK  
TA = 25°C  4  ns 

TMIN ≤ TA ≤ T MAX 5   ns 

tDH SCLK  
TA = 25°C  4  ns 

TMIN ≤ TA ≤ T MAX 5   ns 

tSH 
SCLK  16  SYNC̅̅ ̅̅ ̅̅ ̅̅  

 

TA = 25°C  5  ns 

TMIN ≤ TA ≤ T MAX 6   ns 

tSYNC̅̅ ̅̅ ̅̅ ̅̅  SYNC̅̅ ̅̅ ̅̅ ̅̅   
TA = 25°C  10  ns 

TMIN ≤ TA ≤ T MAX 15   ns 

(1) /  
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1 2 15 16 15 16SCLK

SYNC

DIN1

tSS

tDH

tCL tCH

1 / fSCLK

tSH

DB15

1 2

DB0 DB15 DB0

DIN2/DOUT1

DB15 DB0

tDH

tDS

tSYNC

 

 1.  
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8.6  

 

VA = 2.7 V ~ 5.5 V, VREF1,2 = VA, fSCLK = 30 MHz, TA = 25°C  

 

 2. VA = 3V  (DNL)  

 

 3. VA = 5V  (DNL)  

 

 4. VA = 3V  (INL)  

 

 5. VA = 5V  (INL)  

 

 6. INL/DNL  VREF  

 

 7. INL / DNL  (fSCLK)  
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VA = 2.7 V ~ 5.5 V, VREF1,2 = VA, fSCLK = 30 MHz, TA = 25°C  

 

 8.  INL / DNL  (VA)  

 

 9. INL / DNL  

 

 10.  (VA)  

 

 11.  VREF  

 

 12.  (fSCLK)  

 

 13.  
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VA = 2.7 V ~ 5.5 V, VREF1,2 = VA, fSCLK = 30 MHz, TA = 25°C  

 

 14.  (VA)  

 

 15.  VREF  

 

 16.  (fSCLK)  

 

 17.  

 

 18.  (IVA)  (VA)  

 

 19.  (IVA)  
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VA = 2.7 V ~ 5.5 V, VREF1,2 = VA, fSCLK = 30 MHz, TA = 25°C  

 

 

 20. IVREF  VREF   

 

 

 21. IVREF  

 

 22.  
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VA = 2.7 V ~ 5.5 V, VREF1,2 = VA, fSCLK = 30 MHz, TA = 25°C  

 

 26.  
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9  
 

9.1  

RS1328  CMOS DAC  A  D 

VREF1 DAC  E  H VREF2  
 

9.2  

12

12

SYNC SCLK DIN

INPUT
CONTROL LOGIC

DAC
REGISTER

POWER-
ON

RESET

REF

12-BIT DAC

POWER-DOWN
CONTROL LOGIC

BUFFER

RS1328

REF

12-BIT DAC BUFFER

BUFFER

REF

12-BIT DAC BUFFER

12

12

12

VREFIN1

2.5k 100k

2.5k 100k

2.5k 100k

2.5k 100k

VOUTA

VOUTB

VOUTC

VOUTD

12

REF

12-BIT DAC

REF

12-BIT DAC BUFFER

`

REF

12-BIT DAC BUFFER

REF

12-BIT DAC BUFFER

12

12

12

2.5k 100k

2.5k 100k

2.5k 100k

2.5k 100k

VOUTE

VOUTF

VOUTG

VOUTH

DOUT VREFIN2

12-BIT DAC

REF

BUFFER

 

 27.  



 RS1328 
 

  20 / 31 www.run-ic.com 
   

 

9.3  
 

9.3.1 DAC  

 28  4096 

 DAC 

 

  VOUTA,B,C,D = VREF1 × (D / 4096) 
 

   

        D  DAC  
 

  VOUTE,F,G,H  = VREF2 × (D / 4096)    
 

D 0 4095 DAC  
 

VREF

R

R

R

R

R

Sn

Sn-1

Sn-2

S2

S1

S0

VOUT

 

 28.  DAC  
 

 RS1328 DAC  DAC  

12  29  DAC 

 12 

 

DAC
REGISTER

12

12 BIT 
DAC

BUFFER VOUT

REF

VREF

 

 29.   
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9.3.2  

 0V VA 

 0V  VA

 VA  

 2kΩ  VA  

 

9.3.3  

RS1328 VREF1 VREF2 A B C D

E F G H  30kΩ RS  

VREF1  VREF2  0.5V  VA  

 

9.3.4  

 SPI QSPI MICROWIRE DSP 40 MHz

 SCLK 16 1  

 SYNC̅̅ ̅̅ ̅̅ ̅̅   SYNC̅̅ ̅̅ ̅̅ ̅̅  DIN  SCLK 

 16  SYNC̅̅ ̅̅ ̅̅ ̅̅   SCLK 

 SYNC̅̅ ̅̅ ̅̅ ̅̅  / 30)  SCLK  16 

 SYNC̅̅ ̅̅ ̅̅ ̅̅   SYNC̅̅ ̅̅ ̅̅ ̅̅  

DAC

 SYNC̅̅ ̅̅ ̅̅ ̅̅   SCLK  16  17  SYNC̅̅ ̅̅ ̅̅ ̅̅  /

30)  

 

16 17151
SCLK

SYNC

tSS tSH

 

 30.   

 

 SCLK 15  SYNC̅̅ ̅̅ ̅̅ ̅̅  

 SCLK 17  SYNC̅̅ ̅̅ ̅̅ ̅̅   DIN DOUT

SYNC̅̅ ̅̅ ̅̅ ̅̅  

 SYNC̅̅ ̅̅ ̅̅ ̅̅   

DIN 

SYNC̅̅ ̅̅ ̅̅ ̅̅   DOUT  
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9.3.5  

 RS1328 

16  SYNC̅̅ ̅̅ ̅̅ ̅̅  DAC  

 RS1328  SCLK  SYNC̅̅ ̅̅ ̅̅ ̅̅ DAC

 DOUT  DAC  DIN 31  RS1328 

 SYNC̅̅ ̅̅ ̅̅ ̅̅   SYNC̅̅ ̅̅ ̅̅ ̅̅  

n  n  16 

 30MHz  
 

SCLK

DIN DOUT

DAC 2

SCLK

DIN

SYNC

DOUT

DAC 1

SCLK

DIN

SYNC SYNC

SCLK

DIN DOUT

DAC 2

SYNC

 

 31.  
 

RS1328  DOUT DOUT  SCLK 

 14  15  SCLK  16  

DIN  16  31  RS1328  32  48 

 SCLK  SYNC̅̅ ̅̅ ̅̅ ̅̅   RS1328  SYNC̅̅ ̅̅ ̅̅ ̅̅  

 RS1328  

 RS1328  SCLK  DOUT 

 SCLK tDH

 DOUT  DIN 

 

SYNC

DIN1

DIN2/DOUT1

DIN3/DOUT2

DAC 3 DAC 2 DAC 1

DAC 3 DAC 2

DAC 3

15th SCLK Cycle 31th SCLK Cycle

48 SCLK Cycles(16×3)

Data Loaded into the DACs
 

 32.  
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9.3.6 DAC  

RS1328 WRM

WTM  WRM  WTM  

WRM  WTM  DB15  DB12 

1  

 

 1.  

DB[15:12] DB[11:0] 

1000 XXXXXXXXXX WRM: DAC  

1001 XXXXXXXXXX WTM: DAC  

 

 RS1328 DAC  WRM 

DAC  DB15  0 DAC DB[14:12]  DB[11:0] 

 2 RS1328  WRM  WTM  

DB[15:12]  0x1001  WTM  DAC DAC 

 WTM  WRM  DAC 

 2  DB[15:12]  0x1000  RS1328  WRM  

 

 2.  WRM/WTM  

DB15  DB[14:12] DB[11:0] 

0 000 D11 D10 ... D1 D0 
WRM: D[11:0]  A  

WTM:  A  D[11:0]  

0 001 D11 D10 ... D1 D0 
WRM: D[11:0]  B  

WTM:  B  D[11:0]  

0 010 D11 D10 ... D1 D0 
WRM: D[11:0]  C  

WTM:  C  D[11:0]  

0 011 D11 D10 ... D1 D0 
WRM: D[11:0]  D  

WTM:  D  D[11:0]  

0 100 D11 D10 ... D1 D0 
WRM: D[11:0]  E  

WTM:  E  D[11:0]  

0 101 D11 D10 ... D1 D0 
WRM: D[11:0]  F  

WTM:  F  D[11:0]  

0 110 D11 D10 ... D1 D0 
WRM: D[11:0]  G  

WTM:  G  D[11:0]  

0 111 D11 D10 ... D1 D0 
WRM: D[11:0]  H  

WTM:  H  D[11:0]  

 

 DB[15:12] 

 0x1010  DAC 

 DAC 3  
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 A  DAC  

DB[15:12]  0x1011  DB[11:0] DAC

 A 

 DAC  WRM  A  DAC 

 A  A 

RS1328  WRM 3  

 DAC 

 DB[15:12]  0x1100  DB[11:0] 

 DAC DAC

 DAC  0V VREF/2 

 3  

 

 3.  

DB[15:12] DB[11:0]  

1010 X X X X H G F E D C B A 
 DB[7:0]  1  DAC 

 

1011 D11 D10 ... D1 D0 

A A DAC  DB[11:0] 

 

1100 D11 D10 ... D1 D0 
DB[11:0] DAC

 

 

9.3.7  

DAC DAC 

0V  DAC  
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9.3.8  

ZE

FSE

4095 x VREF

OUTPUT
VOLTAGE

DIGITAL INPUT CODE
40950

GE = FSE - ZE

FSE = GE + ZE

4096

 

                33. /  

9.4  

 

9.4.1  

RS1328  4

3V  0.1µA 5V  0.2µA  DB[7:0]  1 

100k  

 2.5k   

DAC 

 SYNC̅̅ ̅̅ ̅̅ ̅̅  DIN  SCLK 

3V  5µsec 5V  3µsec  

 

 4.  

DB[15:12] DB[11:8] 7 6 5 4 3 2 1 0 

1101 XXXX H G F E D C B A  

1110 XXXX H G F E D C B A 100 kΩ  

1111 XXXX H G F E D C B A 2.5 kΩ  

 

9.5  
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9.5.1 RS1328  

 

 

9.5.1.1  DAC  

 RS1328  WRM  DAC 

 DAC  A  B 

 C  D  DAC 

 

RS1328  WRM  WTM  DAC  

WRM  DAC A

0x0FFF  

 0x1C00 A  A 

 B  DAC  WRM  0x2800  C 

 0x3400  D  0xA00F 

DAC  

 A  DAC  A 

 B C D  A  A  DAC  

A  DAC 

 3  

 

9.5.1.2  DAC  

 RS1328  WRM  0x9XXX  WTM  

DAC  WTM  G 

 0x6800  G  DAC  

0x5FFF  F A  DAC 

 0xBFFF  A  DAC  
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10   

RUNIC RUNIC RUNIC

 
 

10.1  
 

10.1.1  

 RS1328 VREF1,2  DAC 

PSRR  VREF1,2  RS1328 

VA  VREF1,2  RS1328 

 RS1328  

 

10.2  

GPIOd DIN

GPIOa SCLK

GPIOb SYNC

GPIOc DOUT

100

100

100

100

VDD

GND

3.3 V

Master RS1328

VA VREF1 VREF2

VOUTA

VOUTD

VOUTH

R

R

R

4.7μF 0.1μF

VREF

VIN

VREF

5 V

4.7μF GND

REF

To Load

To Load

To Load

C

C

C

 

 34.  

 

10.2.1  

RS1328  A  D  E  H 

RS1328 16  DAC /  DAC 

 

 

10.2.2  

 34  0.5V  VA

 RC  
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11  

RS1328  1µF  0.1µF 0.1µF 

1µF  0.1µF  ESL 

 ESR  ESL  ESR  1µF 

 0.1µF  0.1µF 

RS1328  

DAC  

 

12 PCB  

 

12.1 PCB  

PCB /

 RS1328 

 

 

12.2 PCB  

DIN

DOUT

VOUTA

VOUTB

VOUTC

VOUTD

VA

VREF1

SCLK

SYNC

VOUTE

VOUTF

VOUTG

VOUTH

               GND 

VREF2

REF

VIA to GROUND PLANE

To loads

To MCU

To loads R
S

1
3

2
8

GROUND PLANE

 
 

 35. PCB  
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13  

TSSOP16 (3) 

E1 E

D

A1
A

be

1.78

0.420.65

A2

C

θL

H

5.94

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1.  0.15mm  

2. BSC “ ”  

3.  

 
  

    

A (1)   1.200   0.047 

A1 0.050 0.150 0.002 0.006 

A2 0.800 1.050 0.031 0.041 

b 0.190 0.300 0.007 0.012 

c 0.090 0.200 0.004 0.008 

D (1) 4.860 5.100 0.191 0.201 

E (1) 4.300 4.500 0.169 0.177 

E1 6.200 6.600 0.244 0.260 

e 0.650 (BSC) (2) 0.026 (BSC) (2) 

L 0.500 0.700 0.020 0.028 

H 0.250 TYP 0.010 TYP 

θ 1° 7° 1° 7° 
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14  

      

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

Reel 
Diameter

Reel Width(W1)

 

 

DIRECTION OF FEED

 

Package Type 
Reel 

Diameter 
Reel 

Width(mm) 
A0 

(mm) 
B0 

(mm) 
K0 

(mm) 
P0 

(mm) 
P1 

(mm) 
P2 

(mm) 
W 

(mm) 
Pin1 

Quadrant 

TSSOP16 13’’ 12.4 6.90 5.60 1.20 4.0 8.0 2.0 12.0 Q1 

 

1.  

2.  0.15  
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RUNIC  ( )  ( )

WEB

 

RUNIC (1)

(2) (3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5) 

 

 
 


