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永久型数字式电位器X9313 及其应用

陈　勇, 王玉梅
(潍坊高等专科学校, 山东 潍坊　261041)

摘要: 永久型数字式电位器X9313 系列, 其内部包含有控制电路, 5 位二进制可逆计数器, 32 选 1 译码器,

5 位 E2PROM 以及电阻阵列, 它即可用单片机控制, 也可应用于非单片机控制锁相环中心频率电路中。
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　　在处理一些要求比较严格的模拟信号电路中, 电阻器的阻

值适当显得很重要。人们常用电位器或可调电阻器替代关键部

位的电阻器, 以便能够将其调整到最佳状态。由于手动式电位

器在调节时不易调准, 并且随着环境条件的变化及使用时间的

增长, 其阻值波动较大。一种永久型数字式电位器X9313 系列,

可以改善以上的不足, 并且可以在运行中通过程序对其进行必

要的调整。下面介绍它的功能、特点及应用。

1　功能

X9313 系列包括 X9313Z (最大电阻为 1 k8 )、X9313W

(最大电阻为 10 k8 )、X9313U (最大电阻为 50 k8 ) 和X9313T

(最大电阻为 100 k8 ) 四种。其内部包含控制电路、5 位二进制

可逆计数器、32 选 1 译码器、5 位 E 2PROM 及电阻阵列, 功能

方框图如图 1 所示。电阻阵列包含有 31 个电阻单元, 在每个单

元的两个端点都有可被滑动单元访问的抽头点。对滑动单元抽

头点位置的访问由CS
——

、U öD
—
和 IN C三个输入端所输入的数据

经 5 位可逆计数器计数、32 选 1 译码器译码后控制单接点的电

子开关来实现。在滑动端改变抽头位置时以“先接通后断开”的

方式进行工作。X9313 的分辨率等于最大电阻值被 31 除。例如

X9313W 的每个抽头间的阻值为 10 000 8 ö31= 323 8。

图 1　内部功能框图

　　5 位二进制可逆计数器当计数达到一个极端时, 不会循环

回复, 即当加计数时, 不会由 11111 跳到 00000; 减计数时不会

由 00000 跳到 11111。

控制电路负责控制 5 位 E2PROM 对计数器数据 (滑动端

的位置) 的贮存和掉电后再次上电时的调用。E2PROM 所存数

据可保存 100 年。

111　管脚功能

X9313 具有 8 引脚的D IP、SO IC、T SSO P 三种封装形式,

如图 2 所示。

图 2　X9313 的管脚排列图

IN C——加ö减计数脉冲输入端, 下降沿触发。

U öD
—
——加ö减计数控制端, U öD

—
脚输入高电平时为加计

数, 输入低电平时为减计数。

　　V H、V L ——高电压端及低电压端, 高、低电压端等效于一

个机械电位器的两个固定端。

　　VW ——滑动端, 相当于机械电位器的可移动端, 滑动端的

串联电阻 (电子开关的导通电阻) 典型值为 40 8。

　　CS
——

——片选输入端, 当CS
——

端输入低电平时器件被选中。当

IN C端为高电平时, CS
——

端的上升沿可使当前计数器的值被贮存

在非易失性存贮器中。当 IN C
——

端为低电平时, CS
——

端的上升沿不

能贮存数据, 而是返回等待。

V CC、V SS——电源输入端。

112　时序图

时序图如图 3 所示, 图中所列参数参见表 1。

113　工作参数

(1) 工作温度范围: - 65～ + 135℃;
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　　 (2) 温度系数 (在- 40～ + 85℃)

　　X9313Z　　　　　　　　　　　 + 600×10- 6℃- 1

　　X9313W、X9313U、X9313T　　+ 300×10- 6℃- 1

(3) 电源电压V CC= 3～ 515 V , 工作电流最大为 3 mA。输

入电阻两端相对于滑动输出端VW 的电压V H 及V L 均可为- 5

～ + 5 V , 25℃时的额定功率: X9313Z 为 16 mW ; X9313W、

X9313U、X9313T 为 10 mW。流过滑动端的最大电流为±1

mA。

图 3　时序图

表 1　时序图参数

符号 参数

极限值

最
小
值

正
常
值

最
大
值

单位

tCT CS
——

至 IN C两个降沿间隔 100 — — ns

t ID IN C上升沿至U öD
—
电平转变 100 — — ns

tD I U öD
—
电平转变至 IN C下降沿 219 — — Λs

t IL IN C低电平保持时间 1 — — Λs

t IH IN C高电平保持时间 1 — — Λs

tTC 贮存时 IN C上升沿至 CS
——

上升沿 1 — — Λs

tCPH CS
——

高电平保持时间 20 — — m s

trw IN C下降沿至VW 的输出变化 — 100 500 Λs

tCYC IN C电平变化的周期 4 — — Λs

tR、 tF IN C电平转换时间 — — 500 Λs

2　应用举例

X9313 的应用前途十分广泛, 既可以应用于具有单片机控

制的电路, 也可以用于非单片机控制的电路。图 4 为一控制锁

相环中心频率的电路。在环境温度及其他条件变化时, 锁相环

LM 567 的中心频率将会发生变化, 单片机 89C51 通过 IN T 0 中

断检测并计算锁相环LM 567 的中心频率, 与所需要的锁相频

率比较, 如果其差值超过或接近超过所允许的偏差时, 可通过

89C51 的 P110- P112 口线调整 X9313 的输出电阻, 来调整

LM 567 的中心频率。调整过程的程序框图如图 5 所示。

图 4　控制锁相环中心频率电路

图 5　程序流程图

3　结论

X9313 能够实现同单片机的接口, 可根据需要随时对其阻

值进行调整, 对可靠性和稳定性要求比较高的电路, 可通过

X9313 来满足要求。
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H igh speed ag ing technology for electrolytic capac itors. 　ZHAN G Feix ian, WAN G J in (Shenzhen W anjie Capacito rs Co. , L td, Shenzhen Gangdong
　518004) , ZHU Xu2fei, L IU L in (N anjing U niversity of Science and T echno logy, N anjing J iangsu　210094)
EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l. 18, N o. 5, P. 24226 (O ct. 1999). In Ch inese.
Som e of the disadvantages of the tradit ional aging techno logy are analyzed A ging m ay resum e capacito rs’ inheren t electric p ropert ies. T he effect of ag2
ing tim e and temperature on the electric p ropert ies is discussed and a new h igh2speed aging techno logy is p resen ted , w h ich reduces the aging tim e to
th ree hours. E lectro lyte of h igh quality is the p recondit ion of h igh2speed aging. (5 refs. )

Key words　electro lytic capacito rs; aging techno logy; electro lyte; leakage curren t; reliab ility; load life

China made formed fo ils for low voltage appl ication. CH EN M ing2tao (X iam en O verseas Ch inese E lectron ics Co. , L td. , X iam en Fujian 361006)

EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l. 18, N o. 5, P. 27228 (O ct. 1999). In Ch inese.
A t p resen t, mo st fo ils com e from abroad, especially tho se fo r low vo ltage app lication. By adjusting p roduction techno logy, som e low vo ltage electro lytic
capacito rs w ere successfu lly developed w ith Ch ina m ade fo ils. T he experiences of trial p roduction and batch p roduction show that Chain m ade fo ils of
13 mm o r mo re, 25 V and 35 V are reliab le. (no refs. )

Key words　low vo ltage; fo rm ed fo ils; riveting quality; aging techno logy

X9313 nonvolatile dig ita l poten tiometer and its appl ication. CH EN G Yong, WAN G Yu2m ei (W eifang Institu te, W eifang Shandong 261041).
EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l. 18, N o. 5, P. 29230 (O ct. 1999). In Ch inese.
X9313 consists of a contro l circu it, a 52digital b inary reversib le counter,
a decoder, a 52digital E2PROM and a resisto r array. It can be used in ch ip m icrocomputers, o r in the cen ter frequency circu it of phase2lock loop in
the non2ch ip2m icrocomputers. (2 refs. )
Key words　digital po ten tiom eters; resisto rs; phase2lock loop

Technology for directly bonding copper on A IN. HUAN G A n2bing, CU I Song ZHAN G H ao (T he 43rd Institu te, Ch inaM inistry of Info rm ation Indus2
t ry, H efei A nhui　230031).
EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l. 18, N o. 5, P. 31, 33 (O ct. 1999). In Ch inese.
D irectly bonding copper (DBC) on A IN substrate is a new techno logy based on the techno logy fo r directly bonding copper on A l2O 3 substrates. W hen
A IN substrates surface is p re2oxidized, in the n itrogen atmo sphere, at 1 063～ 1 070℃, copper fo il m ay naturally fo rm ed on the A IN substrates. T he
peel strength is up to 85312 Pa, th ickness 011～ 015 mm and the m axim um substrates area 50 mm×50 mm. (3refs. )
Key words　A IN ; A IN 2DBC; transit ion layer; surface fin ish

X-band f ive-bit phase sh if ter and low power switch HM IC. X IE Yu (N anjing Research Institu te of E lectron ic T echno logy, N anjing J inangshu　
210013)
EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l118, N o15, P132233 (O ct. 1999). In Ch inese.
T he X2band five2digit phase sh ifter and low pow er sw itch HM IC are m ade th rough the m anufacture techno logy of hybrid m icrow ave package. T he de2
sign and techno logy are p resen ted. T he effect of the m anufacture techno logy on the perfo rm ance of the sh ifter is analyzed. (1ref. )
Key words　phase sh ifters; low pow er sw itch; m anufacture techno logy

New batter ies in China. GAO Zong2m ing (Chengdu H uaxi Institu te of E lectrom echanical A pp liances, Chengdu Sichuan　610041).
EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l. 18, N o. 5, P. 35236 (O ct. 1999). In Ch inese.
Q uantitat ively, Ch ina p roduces mo st batteries in the wo rld but among them 90% are of low grade. How ever, in the recen t ten years, Ch inam ade new
batteries com e to the m arket. Among them , there are alkaline zinc2m anganese batteries, lith ium batteries, sm all rechargeab le cadm ium 2nickel batter2
ies, hydrogen2nickel batteries and lith ium ion batteries. Som e new batteries m ade in Ch inese are rep resen ted. (no refs. )
Key words　alkaline zinc2m anganese batteries; lith ium batteries; cadm ium 2nickel batteries; hydrogen2nickel batteries; lith ium ion batteries

The effect of electr ic con tacts in commun ication system on the signal tran sm ission. SUN Bai2sheng, ZHAN G J i2gao, CH EN G L u2bang, L IN G Xue2
yan (E lectric Contact Research L ab. , Beijing U niversity of Po st & T elecomm unication, Beijing　100876)
EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l. 18, N o. 5, P. 37238 (O ct. 1999) . In Ch inese.
Poo r contacts impair signal transm ission. A physical model of electric contacts is estab lished based on the electric contact theo ry and the transm ission
characters of the signal at h igh frequency. W hen contact resistance is two tim es h igher than the transm ission line characterist ic impedance, the amp li2
tude of received signal at the term inal m ay reduce by mo re than half (A < 1ö4). T herefo re, the erro r codes occur. It is necessary to reduce contact
impedance. (3 refs. )
Key words　electric contact; erro r code rate; connecto rs; con tact impedance; digital signal

Thick f ilm piezoresistive mater ia ls and stra in sen sors. M A Yi2w u, SON G J ian CHAN G H ui2m in (State Key L abo rato ries of transducer T echno logy,
H efei institu te of In telligen t M ach ines, Ch inese A cadem y of Sciences, H efei A nhui 230031)
EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l. 18, N o. 5, P. 39241 (O ct. 1999). In Ch inese.
T he developm ent, ex ist ing state and the trend of th ick2film m aterials and senso rs based on p iezo resist ive effect are in troduced. T he structrue, charac2
terist ics and the m ethods fo r imp roving the perfo rm ances related the senso rs are discussed. (13 refs. )
Key words　T h ick film techno logy; p iezo resist ive effect; strain senso rs

Super- capac itors of conductive polymer electrodes. ZHAN G Guangm in, (Southw estern U niversity of F inance and Econom ics, Chengdu Sichuan　
226361) , YAN Kan2p ing (Sichuan U niveristy, Chengdu Sichuan　610065) , YAN J i2xing (N antong H aix ing E lectron ics CO. , L td. , Tong zhou J iangsu
　226361).
EL ECT RON IC COM PON EN T S &M A T ER IA L S (Ch ina) , V o l. 18, N o. 5, P. 42244 (O ct. 1999). In Ch inese.
T here are two k inds of super2capacito rs of conductive po lym er electrodes. O ne has the electrodes m ade directly from conductive po lym er; the o ther
has the electrodes m ade from hard carbon acquired by therm al decompo sit ion of conductive po lym er. T he capacito rs are based on the p rincip le of
faradic p seudo2capacitance. A nions go th rough the po sit ive electrodes and basic ions th rough the negative electrodes. T he capacitance of the capacito rs
is 2～ 3 tim es as h igh as that of doublelayer capacito rs. (11 refs. )
Key words　super2capacito rs; electrochem ical capacitance; conductive po lym er.
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